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The American Resin Industry.* 

Practically the most important result of the work of the Divi- 
sion of Forestry, during the year 1892, was the proof of the fact 
that the extraction of resin from the Southern species of pine does 
not, as commonly supposed, influence the quality of the wood. 
'The opinion, that the timber of trees which have been tapped loses 
its durability, is not confirmed by chemical analysis, which shows 
that tapping causes no alteration whatever in the chemical com- 
position of the heart wood, as the turpentine collected all comes 
from the sapwood, which alone contains it in the fluid form. Nor 
is there any phj siological reason why any such alteration should 
take place. 

It may therefore be asserted with absolute safety that the 
prejudice of architects and builders against wood which has been 
tapped is groundless, and this view has been confirmed by actaal 
experiment. Nevertheless, the turpentine industry is the greatest 
enemy of the forests of the Southern States, although there is no 
reason why it should be so. 

By tapping immature trees and careless tapping a great deal 
^of unnecessary loss is caused ; fire, which every year’ passes 
through the forests, destroys millions of cubic feet of very valu- 
able timber, the dried resin left on the trees making them moit 
inflammable, and many trees which are not actually consumed t>y 
fire are blown down by storms, and become excellent breeding 
places for destructive insects. For this reason forests, five or six 
years after the tapping has ceased, present an appearance of utter 
desolation, which extends even to the young growth, so that repro- 
duction is out of tb& question. In 1890, over 2,000,000 acres of 
pine forests, tapped for resin, suffered from these evils, and every 
year the tapping is extended over from 500,000 to 600,000 acres 
of fresh forest. 

* Abridged translation of an artiole by Sohleioher In the Allgemeine Font 
and Jagd Zeitung. 
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THE AMERICAN RESIN INDUSTRY. 


This state of affairs led the Division of Forestry to undertake 
a thorough investigation of the whole system of turpentine 
tapping, the results of which are given below. 

The principal minor forest product of the United States is 
tanning-bark, and next to that comes turpentine, the extraction of 
which is confined to the pine forests of the Southern States, with- 
in, a belt about 100 miles broad, bordering the Atlantic and Gulf 
coast-lines from North Carolina to Louisiana. 

This industry covers a large proportion of the world's supply, 
amounting in value to nearly £2,000,000 annually, but its impor- 
tance lids even more in its bearing ou the future of one of the 
richest sources of forest wealth in America. 

Fernow is of opinion that owing to irrational and wasteful 
methods, and to the forest fires which are largely consequent 
thereon, the resin industry, notwithstanding the great value of the 
outturn is, from an economical point of view, a most unprofitable 
one. He hopes, by his work, to draw general attention to the 
methods of working, and to point out the means by which the evils 
above indicated may be avoided. 

“ Naval Stores ” is the collective name for all resinous pro- 
ducts. The name probably has its origin in the fact that these 
products were formerly mainly used for shipbuilding purposes, 
which is no longer the case, since iron has largely taken the place 
of timber. f 

Resin, or crude turpentine, as obtained from the tree, Is a 
mixture of resin and turpentine, the former being partly dissolved 
and partly suspended, in the latter. Ds consistence varies accord- 
ing to the species of tree from which it comes, the more oil it con- 
tains the more fluid it is. “ Fine ” resin, obtained from the larch, 
spruce, or balsam, is semi-fluid, more or less transparent and clear, 
and remains clear when exposed to the air. “ Common ” resin, 
the product of other resinous trees, is generally not quite trans- 
parent and becomes hard as the oil evaporates. Most kinds 
of resin are yellow or brown coloured, and turn daik on exposure 
to the air. They possess a characteristic smell and taste, their spe- 
cific gravity is nearly 1, and they melt at a low temperature. They 
afe insoluble in water, but dissolve readily in alcohol, ether or oil 
of turpentine ; they contain no nitrogen, little oxygen, and much 
carbon; they have a slightly acid reaction, and in combination with 
alkalies, form soap. The best quality is, as a rule, but not neces- 
sarily so, the product of the first yeui's tapping, and is known un- 
der the name of “ soft white gum, ” or “virgin dip.” In the fol- 
lowing year the produce is called “ yellow dip,” and with every 
year it becomes darker and loses fluidity. The scrapings, or solidi- 
fied resin, is the residue which has dried ou the tree. 

The most important articles of commerce are obtained by the 
distillation of these products. The first result is oil or spirits of 
turpentine. When chemically pure it is a mixture of yarioua 



I 


hydrocarbons with the formula 0» H« while the impure article 
oeotams also other hydrocarbons and acids. Beatification is 
affected by adding lime-water and redistilling. 

Oil of turpentine possesses the following qualities ; when 
freshly made, especially from virgin trees, it is coloarless, tasteleds, 
vary fluid, and has a peonliar smell, its speoifio gravity is G'855 to 
0*875, and its boiling point is from 150° to 160° U. Most oommermal 
oils have a left-handed polarisation. American oil, on the other 
hand, is right-handed, wnioh is a simple method of distinction. 

The oil is volatile at ordinary temperatures, becomes by oxi- 
dation hard and yellow and has an acid reaction. It burns with 
a very sooty flame, and is insoluble in water, but soluble in alcohol. 
It is a good solvent for many resins, wax, fats, caoutchouc, sulphur, 
and phosphorus, and is used in the manufacture of varnish and 
paint Mixed with oil it also serves as an illuminant ; it is used in 
medioine, both externally and internally, and probably for the 
adulteration of many essential oils. 

Colophony is the residue after distillation of crude turpentine. 
Like the latter, its properties vary according to the period of its 
collection, and it ranges from transparency to complete opaoity. 
The colour runs through all shades from bright yellow to dark 
brown or nearly black. Some kinds are so soft that they can be 
scratched with the finger nail, and others are so hard that it re- 
quires iron to make any impression. Colophony is nearly without 
smell or taste, very brittle and easily powdered. It beoomes soft 
at a temperature of about 80* C. and melts between 90* and 100* O. 
As regards solubility, it resembles raw resin. Its speoifio gravity 
is 1*07. It is used in the manufacture of soap, varnish, sealing 
wax, cement, and paper. In the American market no less than 
Id different qualities are recognised. 

The following tlyee products are obtained by the dry dis- 
tillation of colophony : — 

(1) Light colophony oil, used for varnishes ; 

(2) Heavy colophony oil used for printer’s ink, lubricat- 
ing, Ac. 

These oils which are known in the trade as pale oil, pine oil,, 
printer's oil, Ac., are of a red or brown oolonr, and more or leas 
fluorescent. They have a specific gravity of from 0*98 to 1*00, a 
faint smell and a characteristic taste. Distillation is carried on over 
a slow fire and gives 85% of oil. These oils consist of a mixture 
of hydrocarbons of indeterminate nature and contain as much as 
15% of resinous acids. They are insoluble in water, slightly solu- 
ble in alcohol and do not saponify, but form unsoluble combine* 
tions with slaked lime and other bases. The resin- grease which 
is produned by the addition of fine Blaked lime suspended in water, 
is a first-rate -lubricant. Mixed with palm-oil, colza, or the thicker 
m i n e ra l oils, it is used for the manaf.icture of lubricating otfak 
ft is also nsed in the preparation of varnishes and cheap paints. 
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(3) Common pitch or the residue of the dry distillation of 
colophony, is a shining black substance of great brittleness, 
used by shoemakers and shipbuilders Pitch can also be made 
by boiling tar till it has lost one-third or more of its original 
weight Pitch of commerce contains more or less mferioi colo- 
phony and commands a price of about 6 shillings per barrel of 
30 gallons 

Brewer’s pitch is obtained by stopping the distillation of ornde 
turpentine before all the oil has come over It contains therefore 
a certain quantity of turpentine oil If the latter is in excess, 
the pitch smokes when melted and gives a disagreeable sharp taste 
to the be r, if insufficient in quantity the pitch is brittle, and 
scales off in the barrels The best quality is obtained from the 
larch, and comes principally from the lyrol A gool deal of brew- 
er’s pitch is also made in the Southern States of North America 

Pine tar is principally obtained by the dry distillation of wood, 
and mo«»t of it comes fiom North Carolina where this industry has 
been vigorously carried on since the euiliest colonial times In 
the remainder of the Southern Pine Zone it is only made for 
home nse 

The process of manufacture is as follows The heartwood of 
perfectly dry trunks and branches of the long-leaf pine is cat into 
small pieces and piled up in a conical heap in a circular basin m 
the ground lined with clay The centre of the basin communicates 
by means of a pipe with a pit in the ground three or four feet dis- 
tant from the heap The latter is covered with turf and earth, 
and is treated in every way like an ordinary charcoal kiln The 
flow of tar begins nine or ten days after the kindling of the kiln, 
and la e ts for several weeks The tar is emptied from the pit into 
casks of 320 lbs, which as a rule are made of the same kind of 
wood as the tar A ‘ cord of dry wood (J000 lbs ) g’ves 40 to 
50 gallons of tar The profits of this business are small, but it is 
carried on at a time when hardly any other work is practicable. 
The price in Wilmington N C, per barrel of 30 gallons was m 
• 1893 about 4/4d the price having fallen in consequence of the 
« cheaper production of tar as a bye-product of charcoal burning m 
iron retorts 

Finally tar-oil is a product of the distillation of tar It is a 
mixture of hydrocarbons with a little wood spirit and a small quan- 
tity of creasote It has a density of 0 877 and is used as an insec- 
ticide and for external use in domestic and veterinary medicine 

The resin of commerce comes mainly from Austria, France, 
Corsica, Spam, Portugal, Galicia Prussia and the United States, 
Most of the European turpentines are obtained from Ptnus lartcto 
and Ptnus mantima the former yielding the greatest quantity, 
especially in Lower Austria, France and Corsica Ptnus mantima is 
principally grown in France, between Bayonne and Bordeao*, 
where there are 1,500,000 acres of forest, 
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The larch m Sooth Italy and the Italian Alps give® & reein of 
first class quality, though only in small quantities pei tree per 

J rear, which is known m trade as Venetian turpentine Oocasional- 
y, more especially in Galicia and Russia, the spruce and Scot's 
pine are tapped The turpentine of the last named species, which 
is also collected is Alsace, is sold under the name of Strasburg tur- 
pentine Hungarian turpentine is derived from Pinus pumtlio 
In the United States, at the time of the colonisation, a con- 
siderable quantity of resin was collected from the pitch pine 
(Ptnus ngida) of the North Atlantic States but this Bpecies is 
now so nearly exterminated that the industry has practically died 
out and the manufacture is entirely confined to the South, where 
three species are found which yield turpentine m large quantities : 
(1) Long-leaf pine, Ptnus palustns , 

(2) Loblolly pine, Ptnus taeda , 

(3) Cuban pine, Ptnus ( uhensis 
The two last give a fluid resin rich in volatile oil, which on 
distillation leaves behiu 1 onlv a small quantity of hard colophony* 
The resin of these two tices flows «o readily, that the yield only 
lasts one season The'v are therefore, considered unworkable, 
except when they occur mixed with P mus palustns It is, however, 
possible, and even probable, that with careful management they 
may be made more productive and that the stretches of forest of 
Pinus taeda m Arl ansas, Louisiana, and Texas, as also the forests 
of Cubensis in Flonla, may jet become valuable sources of resin 
At present Ptnus palustns supplies the principal demand, 
not only of the United states but also of the whole world, as the 
production of France and Russia (which are the only other count- 
ries that need be considered) taken together only amounts to one- 
tenth of the total out put 

The earliest collection of resin from Pinus palustns took 
place in North Carolina, where, together with the manufacture of 
pitch and tar, it was a source of income to the first settlers, and in 
later colonial times became a highly paj mg industry, supplying an 
important export trade During the three years, 1768 to 1770, the, 
export to the mother country amounted to 88,111 barrels 30 gal- 
lons crude turpentine, 20,64b barrels pitch, and 88 366 barrels tar* 
worth altogether 215,000 dollars This has gone on increasing up 
to the present, the value of the exports of resm and turpentine in 
1893 being 8,682,000 dollais 

The method of tapping for resin varies with the country and 
Bpecies of tree Corresponding with the position of the resin in 
the tree, the following three methods may be distinguished . — 

(1) A blaze is made on the tree, which is enlarged every 
year, and the resm is either collected in a hollow at 
the foot of the blaze for, as in France, in a special 
vessel), or else allowed to get hard on the blaze and 
then scraped off, as in the case of the sprnoe 
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(2) Holes are bored into the part of the tree where the 

resin is formed or stored up, as in the heartwood m 
the case of larch 

(3) The resin ducts m the bark are opened, as is done m the 

case of the balsam fir 

Apart from the species of tree, the production of tnrpentme 
depends on — 

(1) The dimensions of the tree, the production, cceteru part- 
bus increasing directly with the size 

(2) The situation , everything that is favourable to the growth 
of the tree, such as an open or sunny localitv with an easterly or 
southerly aspect, increases the production of resin 

(3) The weather, particularly during the time of collection ; 
prolonged heat and continuous ram are equally unfavourable, and 
a cold spring always prognosticates a poor harvest The flows of 
ream increase from spring to autumn 

(4 X The length of time the tapping lasts , during the first 
two or three years the yield is less than in those following 
The Austrian pine appears to yield its maximum between tbe 
fourth and fifth year, or, in the case of very large trees, between 
tbe seventh and ninth year This species in favourable localities 
can stand continuous tapping for 30 vears but it ceases to pay 
after six or eight years in the case of small stems or ten to twelve 
years in the case of larger trees 

(5) The skill and care with which the tapping is done As 
regards the age at which the tapping should be carried ont, it has 
been shown that the best time is when tbe tree has reached its 
greatest height and has, so to speak, arrived at maturity The 
investigations of Fernow show that the maximum production of the 
long-leaf pine lies between the ages of 70 and 80 years He is of 
opinion that the maximum is generally reached when the for- 
mula J (diameter divided by the age in years) has its greatest 
value With a view to the subsequent utilisation of the trees as 
timber, he fixes the minimum diameter at which tapping should 
•commence at 14 inches but the best size tor both turpentine aud 
•timber production would be a diameter of from 18 to 20 inohes 

In France, 14 inches, corresponding to an age of 30 years, is 
considered a reasonable minimum In Austria, tapping begins 
when tbe trees are from 8 to 10 inches in diameter, or, m the case 
of the spruce, 12 inches In the United States, on the other hand, 
every tree wbioh appears likely to yield a profit to the extractor 
is ruthlessly tapped, under which oourse of 41 -treatment the 
industry is digging its own grave 

Fernow draws attention to the relationship that exists between 
the formation of resin and the state of the foliage, and points out 
that a tree can only j leld resin in abundance so long as it u m 
perfect health, especially m the case of species like the long-leaf 
pme, in which the resin is produced m the sapwood These matters 
plight to be tyken into consideration in regulating the width qj}4 
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number of the blues, while the facts that the resin dnots run 
vertically and that a long lead from the point where the resin 
exudes causes evaporation and consequent loss, indicate the desira- 
bility of making the blazes as short as possible 

Under the rational French system, the blues are made 4 to 
5 inches broad, with a depth of barely half an inch, and at the 
commencement are not more than 4 inches long Under this 
treatment the tree can continue to yield resin throughout the term 
of its natural life In Austria the trees are blazed over two-thirds 
of their circumference, and the length is at first only two inches, 
in the United States, “ boxes ” or reservoirs to oatch the resin, are 
cut 10 to 12 inohes deep m the tree, and the blazes are 12 to 14 
inches wide, their number varying according to the size of the 
stem, no regard whatever being paid to the future well-being of 
the tree 

The American system, therefore, in no way fulfils the condi- 
tions of economical tapping, the Austrian system does so to a cer- 
tain extent, but the Fiencb plan is the only rational one 

Frequent emptying of the resin reservoirs diminishes the loss 
of oil by evaporation Scraping should be done only with the 
greatest care, and as there is practically no evaporation from the 
dried resin, it need not be often repeated 

The following is an exact description of the Amenoan method 
as described by Dr Charles Mohr, Agent to the Division of 
Forestry 

In establishing a turpentine 4 orchard n and still, two 
considerations must be taken into account first suitable condi- 
tions, with regard to the export of the manufactured article 
and secondly, a sufficient supply of water for condensing. 
The copper stills commonly in use have a capacity of 800 gallons, 
which corresponds to a charge of from 600 to 750 gallons of crude 
resm To keep a still of this size m continuous work during the 
season, filling it twice a day, not le«s than 4 000 apres of well-stook- 
ed pine forest are required A block of this size is divided into 
20 compartments, each with about 10,000 “ boxes,” or resin reser- 
voirs cut into the tree A compartment is termed a “ crop," and 
is the unit allotted to each workman The work begins in the early 
winter with the cutting out of the boxes Until a few years 
ago, no trees were tapped under 12 inohes in diameter, but recent 
ly, the workings hare mcluded trees as small as 8 inches Two to 
four boxes are made in each tree according to size, so that 10,000 
boxes require 4,000 to 5,000 trees, or about 200 acres of forest. 

The boxes are cut 8 to 12 inches above the base of the tree, 6 
to 7 inches high by 14 lucbes broad, slanting inwards at an angle 
of 35 degrees, and penetrating 7 inches into the tree The reser- 
voir is capable of bolding about 3 pints 

To protect the boxes from danger of fire, the ground is cleared 
within a radius oi three feet of the tree, and all inflammable mate- 
rial is heaped together and burnt. The burning of these heaps 
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destroys the surrounding young growth, and unless care is taken, 
spreads to the neighbouring forest for miles round. 

The flow of turpentine begins with the first days of spring and 
at the same time the u chipping” is begun, by whioh a blaze is made, 
2 inches broad, 1 inch deep, and 10 inches nigh immediately above 
the box The surface of this blaze is then chipped or hacked, for 
which purpose a special tool called the ‘‘hacker” is used. This 
is a strong knife with a curved edge fastened to an iron handle, at 
the other end of which is an iron ball of about 4 lb weight serving 
to give impetus to the blow 

When the flow begins to diminish, new outs are made with the 
hacker, and this is repeated from March to October, often last- 
ing over 32 weeks The length of the blaze increases every month 
from 1£ to 2 inches 

The accumulated resin is scooped out of the boxes with a ladle, 
and emptied into a cask for transport to the factory. During the 
first season the boxes are emptied seven times on an average, the 
10,000 boxes yielding at each emptying about 1,200 gallons of 
“ soft gam M The flow is most abundant during the hottest time of 
the year, in July and August, and gradually ceases with the 
setting in of the cooler weather, until m October or November it 
completely stops When the resin begins to harden, it is scraped 
out of the box and blaze with a sharp scraper with a wooden 
handle The result is scrape or “ bard gum,” which is of a dirty 
white colour, more or less mixed with foreign bodies, and only 
contains half as much oil is the soft gum The first season gives 
a yield of about 8,400 gallons of liquid resin and about 2,100 gal- 
lons of hard resin wh ch produce 2,000 to 2,100 gallons of spirits 
of turpentine and 260 barrels (of 30 gallons) of colophony of supe- 
rior quality. 

In the second year the boxes are emptied five or six times, 
yielding 6,750 gallons of soft gum and 3,600 gallons of bard resin, 
from winch only about 1 900 gallons of spirits and 200 barrels of 
colophony are obtained The resin becomes yearly darker in colour 
and less fluid In the third and fourth jears the boxes are only 
emptied three times, the yield in the third year, being 3,600 
gallons of soft resm and 3,000 gallons of haid resin, from which is 
obtained 1,100 gallons of spirit and 100 barrels or more or less 
dark colophony In the fourth year the yield of soft resin is 
somewhat less, and that of bard resin 3 000 gallons, producing 790 
gallons of spirits and 100 barrels of oolophony of the lowest quali- 
ty. Tapping ceases as a rule after the fourth year 

It appears that the business of distilling requires great care 
and skill, in order to avoid overheating and loss of spirits, and to 
ensure that the product is of the best quality 

As soon as the still is heated somewhat above the melting 
point of the resin, a gentle stream of tepid water is allowed to flow 
into it from the condenser, and this is continued till the end of the 
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process, which is inchoate] by a peculiar noise arising in the boil- 
ing mass, and by the iiminishe 1 yield of oil from the still. The 
temperature and amount of water admitted have to be regulated 
very car tully 

As soon as the distill ition is r 'om) h ted the fire is put out and 
the contents of the still li iwn oil through i stop-cock at its base. 
The melted colophony hist pushes thiough i wne sie\e, and is 
then filteied thiough i const t >tton t oth into a Urge trough 
whence it h j onre 1 into c i"ks hoi ling 280 lbs < uh 

A turj mine listill i\ wnlii^ 1 bi-»is ot 20 “crops,” 
produce s dining t h wliolt f > 1 1 y us 1 0 000 g ill >ns of spn it« of 
tuipentnu ml n nl\ 1 2 IKK) l in hot coloj liony oi 2,800 000 
lbs , woi tli i| | it miii it 1\ -LI 2 000 1 h< in uk< t | ik< of the spirits 

ot tui f ent ne v u ios luiiii_tlu sun st is >n tiom a shilling and 
three b ilt| cn e to on - i i 1 st \c nj < n c 1 u thing ) ei g illon 

Tht i\eii_t yi 11 <t i litt hum,, the j < nod ot four y ears’ 

tapping is horn 1 2 to 1 F > _ lions >t splits, ml 3 75 g illons or 
3011s ot colojh n\ of t he l< tu i j i ility woilli iltogc tli«r tlnee 
shillings I he co-t <t c\ti i lion ( me- to two shillings and 

twopence -h ilfp nnv sjfliit tin lictiiofitpi 1 1 f t | er jeur is a 

little less th in twopencc-h ilfp inn oi iiom tom to five shillings 
pei ncte 

It is c ilc nl iti 1 fiom the (jn unity oi it sin and spnt annually 
place 1 on the mu kef tbit 2 2)0 000 it i s ot toiest ire in process 
ot being ti| | < d in 1 tint MM) ( 0 i it s of yn^in foitst ire every 
year bought into nqueM ilihou„h it tin t omim iu t ment of the 
report Feinow cstnn ite«> the Utti r it only 5 0,000 to 600,000 
acres 

In the find irtich of th“ ipjort Dr Moln discusses the 
turpentine indiistn, md di iws itttntion to the linj roved method 
of distilling f} tc un is p u tis d in New Oilcins which gives 30 
percent more spnt thin hstillition o\ci an oj en file, without at 
all affecting the quilnv ot the t loj liony 

He then disci 0 e •, the met hoi of miking turpentine from the 
wood ot the lou^-leat pine in in lion ictoit by means of «uper- 
beated stc un bv whicli otherwise woithlcss pieces and sawdust can 
be utilise! Ihe jrocess is is follows Tile woo 1 is cut up into 
short pieees, and wheeled on non ti neks into a steel retort 20 ft. 
long and 8 teet in diameter cij ible o r containing thiee cords, or 
6,000 lbs The doors aie then heimencilly closed, and superheated 
steam introduced, tlie retort being it the s ime tune heated by 
means of a model ite file Distill ition begins aftei six flours, at 
a temperature of 150° C , dining the next four hours the temper- 
ture is rused to lf)0° C , until no more liquid conies over Steam 
is then shut off ini le'.fiuctive distill mon over an open fire is 
commenced During the next 15 boms the temper ituie is raised 
to from 160° to 460° C a i 1 the whole process lists 24 hours The 
residue is charcoal of good quality A cord of wood yields from 
? 
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5 to 18 gallons of spirits of turpentine and from 53 to 100 gallons 
of h^avy oils and tar known as creasate, or 60 gallons of strong 
acids with a specific gravity of 1 02, or 122 gallons of weaker 
acids. The gas is used for heating the still 




What Constitutes a Thinning? 

Your November Number contains a combative article under the 
above tide by Mr F^rntndez whom we are ghd to welcome back 
from Europe with all the latent ide is Mr Smvfhies will no doubt 
be abb to take care of himself an 1 I have no desire to interfere 
between two such doughty champions, but there are one or two 
points on which I m ty perhaps be illowed to make a few remarks. 

The first thiug that stukes me is the double title which indi- 
cates at once that we are to be spectators of a buttle in which 
words, quite as much as facts, are the issues at stake If a thin- 
ning is a special operition capable of a pi ecise definition, it is 
evident as daylight that such an operation, if suitable to a regular 
forest, cannot be applicable to an irregular one But if we admit 
that a thmniug is whatever jou like to make it, sometimes one 
thing and sometimes another, at cor ling to the circumstances of 
each case, then it becomes possible to almit the term intQ forests 
un ler jardin ige, or un\ where eUe Mr Fernandez' quotation 
from the orders of the French Conseil d’ Administration proves 
nothing, or too much, since it la^s down that the work which Mr. 
Fernandez would separate out as a special “thinning” is really 
simultaneous with, part and parcel of, the principal exploitation. 
It is sad to see Mr Fernandez so severe, ana unjustly so, on the 
Nancy professors, who so far back as 1876 were teaching lust 
what is laid down ia the orders quoted True, they did not call it 
a thinning, any more than the Conseil does, but they certainly 
admitted the liberation, wherever necessary, of overcrowded crowns 
in whatsoever story, at each return of the fellings 

Mr Fernandez is again most unjust to Messrs Bagneris and 
Broilliard, m accusing them of disparaging the jardinage system, 
and in himself calling it “the utilisation of superannuated 
trees.” They laid down nothing of the sort, but a most wise and 
sufficient rule of pracrice and taught the method as a distinctly 
good one Their rule was, to cut first, dead trees, secondly, decay- 
ing trees, thirdly, unsound trees, fourthly, trees past maturity, 
fifthly, a sufficiency of sound trees to make up the possibility. 
Nowhere can Mr. Fernandez show that trees were to be left till 
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they were dead or decaying Nowhere can he show that less than 
the possibility was to be out. In short, the terse old description of 
the method may be antiquated but it is no more decrepit than 
the trees it produced The omission to prescribe thinnings, so-cal- 
led does not go for much, for I fin 1 mvself at one with Mr Smythies 
m refusing to apply the term The work done, m addition to the 
removal of the possibility is essentially a minor cultural operation 
or executive detail, which if it must have a name, would be more 
accurately called a cleaning weeding, thinmng-improvement- 
seed-telling Of all these the thinning is precisely the branch 
that is most limited in practice*. for the principal felling is itself a 
strong thinning, and if much more is done in the way of breaking 
up the cover, grave eleinei ts of dauger, from wind, snow, excess 
of light, drought &c ma) be introduced But everything 
depen is on the particular forest we have to deal with 

Mr Fernandez proceeds to give a set of figures, interesting 
in their way, and generally to dogmatise in a manner at least as 
“cock sure” as Mr Smythies No doubt he has other figures, 
more satisfactory ones \ roducil le Otf erwise it would be neces- 
sary to point out that it is just this laying down of the law on 
insufficient knowledge which brings the n mie of “expert” into 
disrepute The area of the [lots is not given it rnay be less than 
an acre for ill we know since the figures are reduced to the 
hectare We c in only ^uess from the number of stems The 
result is obt ur e 1 aher i 1 if se of only five 3 ears, a basis on which 
no res on 1 hie forester wo ild think of building more than the 
most \ roMsionul of [resumptions 

Ibe figures jurjort to be a comf arison of thinnings par le baa 
and par le haut They are reall} nothing of the sort and this is 
the sole f ict, which the figures conclusively piove In plot bso I, 
thinued par le las out of lo 39 ) stems no less than 9 274 were 
removed leaving only 4 116 trees evidently m a state of isola- 
tion, iu which condition the} woul 1 no doubt feel quite as cock-a- 
whoop as Mr fernandez himself fora limited penod In plot 
No 2 out of 11 996 trees only 492 were removed, — not odo tree 
m twenty-four so tb it the amount of growing room given to the 
crop was really none too liberal A pietty set of figures, indeed, 
to go into ecstasies over I If Mr iernandez has any German 
ones more to the point, and will be good enongh to let us have 1 
them, there is no protective tariff Proof is all that is desired, 
come whence it will, and sacrifice what it will, so it be really 
proof 

At the beginning of this letter is an allusion to a battle of 
words, rather than facts The reference is to the personal equa- 
tion Different men attach very different meanings to the terms 
overtopped aud dominate 1 One man will call atiee dominated if 
there is another tree six feet higher within «ome yards of it, while 
another man will wait until the tree is completely smothered 
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between the surrounding crowns Hence a person or school belong- 
ing to the latter class would be perfecth correct m saying that 
the removal of dominated steins can have little or no effect on 
the growth of the crop, while a person or school belonging to the 
former class would hive a ten lency to make a thinning par le haut, 
and call it one par le has This state of affairs, when reduced to a 
paper discussion f ir from the forest is hound to lead to divergen- 
cies of ooinion, which however are far from undesirable, so long 
as we do not get excite 1 over them 

As regards the merits of the rival si stems, par le haut and 
par le has, I must confess myself in the present state of my 
knowledge, an adherent of the Nancy School so despised of Mr. 
Fernandez If a tree is really dominated, l fail to see that its 
removal can do more than enable the surrounding trees to lower 
their crowns, to throw out epicorins, and to mike increase of girth 
at the expense or height Now Mr Fernandez will probably 
admit that m the eirlier life of a timber tree height is even more 
important than girth Mr Fernandez consi lers it bad management 
leaving suppre^se 1 steins to die or ne irly die Hut what is done 
in a thinning '' Mr Fern in lez will pro! a I 1\ again admit that it 
is the admission of light into md tluough the ciowns — title figures 
above discussed It the thinmn^ 1 -. link pit It haut , utter pares , 
this light is tikeu up b\ the "U| pie s-.e J sterns an 1 by them 
converted into fire woo 1 If the thinning is male ; it le has it is 
either no thinning, oi the li^ht reaches the ^oil, and expends its 
energy in the ptoluction of gi iss uni shrubs, to ‘-ay nothing 
of epicorms Hence the faith tint is in me 

One more point to finish with 1 realh must deprecate the 
disrespect with w Inch Mr 1 e rn un le z tre its the < ditonal \\ t Old 
subscribers can a) ) lec nte Mi lennnk/ seiucts, but the un- 
regenerate might sa\ lie learnt now little re 4 *} ee t is leally due to 
an Editor at the time when he was 14 t, somewhere about 1889 

F. Gleadow. 


fhe Dimensions of Trees. 

Your comparison between the heights of St Paul's Cathedral, 
the spire of the dome of Cologne and the Euealy}tus amqydalina 
are extrerneh inte renting but where as the heights of those build- 
ings aie correc th known that of the tre is to sa\ the least, pro- 
blematn al No doubt L>iron Yon Mueller in some of his earlier 
publications claims the enormous le ngth quoted for some of the trees 
measured by lmu l ut it is generally understood in Australia that 
those measurements vveie made of old fallen tiees, portions of which 
had been destroyed b) hush fires, and lL is c mside led quite feasible 
that in this wuy the trunk of one tree and the crown of another 
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supplied the data, the intervening portion being added as de- 
stroyed by fire 

The fact remains that, so far as I am aware, the extreme pro- 
portions quoted have never been found to exist by Forest officers 
of the Colonial Governments who examined the forests, though some 
of the mightiest kings of the torest have been carefully preserved by 
them. The measurements of Big Ben, or Big Bob, I am not snre 
which, growing in the Melbourne water-supply reservoir, and which 
is considered the king amongst the lords of the forests, are well 
known 1 forget what the\ are said to be, but as given to me they 
fall far short in length of those quoted in joui extract, whioh, 
failing further verifications of their accuracy, cannot be accepted as 
authoritative 

A Forester 

10 th December 1896. 


The Official Designation of Forest Subordinates. 

I suppose the reorganisation of the Subordinate Stuff cannot 
be muth longer dtla)ti If I lemtmber rightly, it was contem- 
plated to increase the number of clas&es, including, for example, 
“ Deputy liiuger-s” M iv I be j ernuttod to suggest that there 
is no neces'-itv foi this an 1 not onlv so, but that the time when 
the loorganisatiou is effected is a good one for i educing one of 
the tbiee clu^sts we have Utf idy llieie a^ pears to be no object 
in having ‘ R m p t r«t,” Foiestera,” and ‘Foiest Guards/’ 
Ii ingers and Foiistt is do the s line woik , they bold Ranges If 
it ii contemplitei to ^onielnne* put i^oresteis in (barge of large 
depots instead of Ranges, the name 4 Forester ” i& no moie suit- 
able than that oi Raugei ’ Moreover, it often happens that extra 
big depots would be held by Rangers, and similarly extra small 
depots aie olten held by Foiest Guards I maintain there is no use 
id retaining more than two (lasses , anything for simplicity in 
these complicated days For choice I would omit the name 44 For- 
est Guard” (which has been borrowed from the French) ; 44 Ran- 
ger” and “ Forester” are old English words, and convey their 
meaning well Who has not heard of the “ King’s Foresters ? 
They were “ keepers,” the nearest approach to the 44 Forest 
Guard” of to-day. The uninitiated do not understand the name 
“ Forest Guard ,” the native name in these parts is “ patrol,” 
while Europeans often talk of them as “ Foresters.” A 44 Fores- 
ter ” again in these parts is called 44 Ranger-ji ” — or to be accu- 
rate 44 Rager-ji,” or Razor ji ” Of course, it is a small pomt, 
but wmle one is about it, wbv not adopt a well-sounding nomen- 
clature and one m accordance with tradition. 


Mile* 
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The Forest Administration Report of the Jammu 
and Kashmir State for 1895-96. 

The report under review deals with the fifth year of Mr. 
McDonnell’s administration of the forests of the Kashmir State. 
That good progress has been achieved during that period is evi- 
denced by the following extracts 

“ Now that a period of five jears has elapsed since the Con- 
servator assumed charge of the Kashmir State Forest Depart- 
‘ ment, it will perhaps not be out of place to take a retrospective 

* view and see what has been done duting that time At the begin- 
‘ning of the work theie were no records to show even where the 
‘forests were situated, and it was for some time a groping in the 
‘dark or rather a senes of voyages of discovery made by the Con- 
servator himself to every part where he was told forests existed ; 
‘he has now been nearly everywhere and the position of the for- 
*ests is roughly noted on the map besides which a rough descrip- 
tion of the tracts visited has been male and printed ” 

“ No one coaid hazard a gueas even as to the area under forest, 
‘now every Annual Report gives a detailel estimate of the areas, 
‘and this, though a rough and prohibit incorrect one, is decidedly 
‘better than nothing From the foregoing it will be apparent that 
‘ no attempt had been made in previous tunes to demarcate the for- 
‘ests, so that this great an 1 impoitant work had to be begun as 
‘soon as possible It is not necessaiy to dilate on the many ob- 
stacles that had to be oveicome, noi on the opposition experienced 
‘on all sides , suffice it to si} tbit the i)e(uitment never stopped 

* the work once they put then hands to it and from nothing the 
‘area marked out is foiest property now sLands at 179 63 square 

* miles fully and 340 61 square miles partially (lower boundary) 
' demarcated by means of posts at convenient distances, with also 
‘a 10-foot line cut wherevei necessary, and this was achieved at a 
‘cost of Rs 3,702 in all Nor is this the sum of what has been 
‘done to rescue the forests from the encioaching and destroying 

* hand of the villager and ruthless trader , for of the area demarcat- 
ed a boundary survey has been made round an area aggregating 

‘367 95 square miles, at the small cost of Rs 1,225 , that is to say, 
‘for the moderate outlay of Rs 1 927 expendel on demarcation 
‘and survey 3b7 95 square miles of forest land have beeD secured 
‘against the destruction that was daily and hourly going on before 
•the Conservator appeared on the scene ” 

“ What form- th’s destruction took has been frequently des- 
cribed in former Annual Reports, the worst were, barking trees 
‘(even deodar) for roofing houses and tanning, hacking into green 
‘trees for torchwood, felling hundreds of young conifers to feed 
* goats and sheep, using hundreds of fine young deodars of 20—30 
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‘years old to build village houses, and so on. Perhaps the 
1 most grotesque form of waste was the one which the Conservator 
4 noticed at the first dep6t he visited, viz , that splendid first 
‘and second class deodars were being cut into short logs to be sold 
‘in the city of Srinagar for firewood^ and that, too, when every 
‘cubic foot could be sold in the plains at ten times the prioe ob- 
tained. Most of these forms of damige may be said to have 
4 ceased entirely, others occur only here and there. Now no more 
4 deodars are given for buildings, since the blue pine and other 
4 conifers are quite good enougn ; this alone is a vast saving to the 
4 forests.” 

44 The depots were simply huge heaps of logs of all sizes and 
‘ shapes ; now they are arranged in exactl) the same manner as are 
‘ those of the Punjab Forest Department , this put a stop to all 
4 sorts of irregularities which need not be gone into here, and re- 
sulted in higher prices for the timber when sold.” 

“ The accounts have been modelled on those of the Imperial 
‘ Forest Department, whereas foimerlv they cm hardly be said to 
‘ have been accounts at all stricth speaking ; to the initiated these 
4 two reforms will convey more than ap' ears m these few words, 
4 and the pies^nt results weie not attuned without much hard 
‘work ind difficulty, as can reudily be imagined " 

“ Taking the revenue side of the question also, the Department 
4 can point to sitisfac tory progress The accounts available prior 
‘to Sambat 1948 (1891 92) suinmansed in DiwAu Amar NAth’e 
4 Report at page 17 give a total of Rs. 6 13 095 net profit for ten 
‘ years , to this shoull be aided Rs 1,90 000 assumed to be the 
4 surplus for Sainbat 1947, making in all eleven years, plus the 
‘amount (Rs 7,47,^54,) since realised from the account of Ganesha 
4 Mai, the total is 15^- likhs of rupees, but the corresponding profit 
‘ obtained during the past five years amounts to close upon 19 
‘lakhs (Rs 18 95,642J In the matter of revenue outstandings 
‘the Department ha^ also done well, for it has managed to get in 
* not far short of one lakh of rupees during the five years in ques- 
4 tion. So also as regirls amounts outstanding against contractors 
4 and disburses ; four yeirs ago the total stood at three-quarters of 
‘a lakh ; at the end of the year un ler review it was reduced to 
4 Rs. 25,000, an i that too when the work is oeyond comparison 
4 greater than in former years ” 

“ As regards the establishment, it is only necessary to say, as 
4 regards the rank and file, that from a useless horde of men who 
4 drew pay and did little ir do work, many of them sitting m their 
4 homes and only appearing to draw their pay, the Department 
‘now has an organization which is yeatly improving, and every 
‘man has his beat duly marked out for him. In short, there 
4 has been good progiess in a short time under great difficul- 
1 ties, and the Forest Department is now one of the paying ones 
‘in the Jammu and Kashmir State,” 
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The total area under forest at the close "bf the year was 
estimated at 1 608 square miles, of which 418 square miles con- 
tain deodar and it is said that this area is not likely to be increased 
in the future. There seems to be a regretable want of harmony 
between the Forestand Settlement l)ep irtments, and the Conserva- 
tor complains that the latter has included large areas of valuable 
forest within the village boundaries and has further given grants of 
land within forest limits 

As regards the general protection of forests, we are told that 
‘the number of new c iso m all distnets instituted during the 
*3 ear was 504 As is alwavs the cise, the mijoiitv of these 382, 
4 were for unauthorised telling of trees this is less than the previ- 
ous year, when the figures weic 705 in 1 518 respectively and 
4 this is probiblv due to better supervision tho i^h it is as vet too 
•soon to bull i anv theour s on figmes Th( number ot fiie cases 
4 is less than last jeir, bung 6 > a^unst 82, 1 ut it is formidable 
4 enough At the close ot the pi ev ions jc ir thue were 667 court 
‘cases pending and one of c >m[ensition the former with the 504 
‘new cases give^ i totil ot 1 171 court cases tor the veir Ot this 
‘number onlv 476 wtre disp>*el ot lining the veu or 40 per 
•cent — a very b 1 1 st itt ot iff ins — c \ en w >rs< tlun the j levious 
‘year which though bil enough still showed a totil cf 574 cases 
4 finished 1 his leavis it I hi en 1 of Sunlat 1052 the enormous 
4 Dumber ot 695 court c ises j tilling Convu turns were obtained 
4 m 2d9 ot the cases di^po^e l ot , this gives 50 per cent , against 
‘ 57 6 per cent ot the previous vear, so in everv wav is there a 
4 falling off” 

It is not stated whether my special measures were taken to 
exclude fire* but the forests seem genu illy lobive escaped burn- 
ing, except in the Blnmbar ind Udhampur disirii ts, where fares 
ran through 8( 000 and 3,000 itres ot chir forest res| ectively 
With regard to these District-*, the Conservator remu ks — 

“ It is hopeless to expect ideireise in the number of fires 
4 here, while the piesent svstern ot grizing minigeraent being 
4 controlled b} the Revenue Department continues , the officials 
» 4 who manage it do not care how much forest is burnt, as long as 
4 thev get their revenue nor do thev take the slightest pains to 

• prevent wan lering Guj irs from settn g fire to the gras , nor will 
4 they give any help to the Forest Department m preventing or 

• putting out fares ” 

4 In Blnmbar the fires were incessant and sweeping Most 
4 of them were caused bv the villagers deliberately setting fire to 
4 the grass, but others swept ovei from the Poonch jAgir Here 
4 again the jeople are endoldtned bv the lenitv shown by Magis- 
4 trates in dealing with such ca*es 1 lie Forest establishment did 
‘their best to slop the fare*-, but the st ison was an exceedingly 
4 hot and diy one and in the face of furious wn ds from all direo- 
4 tjons little could be done To show bow the Blnmbar Magistrates 
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‘deal with fire cases, it may be mentioned that the Forest 

* Officer caught a man m the act and sent him up for trial to the 
1 Tahsildar of Naoshera, who let him off with a nominal fine of 

* eight annas 1 In Kotli also this Tahsildar merely awarded nomi- 
‘ nal fines in cases fully proved to the satisfaction of the court. 
f In all 30 fires occurred and 25 prosecutions were entered. It 
‘ is not possible to estimate accurately the area traversed by firas, 
‘ but it is roughly computed at about 30.000 acres. Of the 80 

* fires no less than 18 happened in the Kotli tahsil Unless the 

* State Government take the matter up strongly and insist on Dis- 
‘ tnct Officers aiding the Forest Department and that Magistrates 
‘should awatd adequate punishments, there is little chance of 
‘ improvement m this district ; the areas involved are too vast for 
1 the Forest Deputment by itself to hope to prevent fires caused 

* oy deliberate action on the part of villagers ** 

Deodar seeled profusely in 1894-95, “and hopes were enter- 
tained that a great numbei of seellings would be found in the 

* spring ; this nope has been reihsed, and it is not too much to 
‘ say that a finer show of healthy deodar seedlings could not bo 
‘found anywhere than w is to bo seen in the deodar forests of 
‘the Kashmir valley early in the spung of the present year 
‘ (Sambat 1932;, and much the same condition is reported from 

* other parts of the Stite The number of plants that h ire sur- 
vived ovei that ) ear into (Sambat) 1953 is simply astonishing; 

* in mmy pi ices in the Drogmula and Lolab forests they aie ex- 
ceedingly numerous; strong and heilthy pi ints 4 to 5" in 
‘ height being found in great numbers In fact, the re-stocking of 
‘ these forest*, may he said to date from the year under review, 

‘ and as m Ka-hmir, at any rate, there 19 little or no danger from 
‘fire, while cittle grazing does pra< tically no harm, there should 
‘ be few cisualties among the plants Goats and sh^ep are not allow- 
ed to traverse the forests wheie the best new growth has been 
‘observe! As might be expected ifter such a year, the seeding 
‘ in the year under notice was very scanty, both of deodar ana 
‘ blue pine ’ 

The amount of timber removed from the forests was, exclu- 
sive of waste material ; — 

Cub. feet 

By State agency ... ... ... 1,494,426 

“ Purchasers” . . ... ... 1,199,428 

Under free grants ... ... ... 645,884 


Total ... 3,339,733 

Bnt it is not possible to gather from the report how much 
of this was deodar and how much other kinds. 

The average price of deodar timber was Its 0-7-0 per cubic 
foot on the Jhelum and Rs. 0-9-5 per cubic foot on the Chenab, fixgt 

3 
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class timber fetohmg as much as Rs 0-11-2 on the Jhelum and 
Rs. 0-18-0 on the Chenab 

The revenue of the yeai was Rs 7,91,690 and the expendi- 
ture Rs 2 55,330, leaving a surplus of Rs 5, 3b, 360 Both the 
gross revenue and the surplus we-e the largest yet obtained, 
which was puncipally owing to the sale of an alditional lakh 
of sleepers whuh ‘ by the exertions of the Denaitment weie suc- 
cessfully cut, deli veied and sold It should, nowevei, be stated 

* that the successful delivery was partly due to the fiot that the 

* River Jheluin behaved veiy well, and theie weie no destructive 
4 floods which might have cau-ed great lo^s , it was an anxious 
4 time, but success was achieved It is oidin inly the custom not to 
‘launch sleepers between May and S*ptembei, so that it was 
4 somewhat venturesome to go on launching all the season ” 

With the exception of some 159 acies of lineal valuation 
surveys, nothing seems to h ive been done so far in the way of 
collecting data for woiking plans, and it would be interesting to 
know what prospect theie is of tho piesent rate of exti action being 
maintained. 


VI-BXTRACT3 ISTOTES <Sc GUTTER I IBS 


The Grievances of the Forest Department. 

The latest oi deis regarding the grant of extra pen c ions to 
Forest officers as conveyed in Secretary of Stite’s Financial des- 
patch No 109, dated the 9th July, limit the concession to an 
extia pension of Rs 1,000 pei annum to officers who hive rendei- 
ed not less than tin ee years’ appioved service as Inspectoi-Geue- 
ral, or a3 Conservator, 1st gi lie , that is to say, seven officeis out 
of a total strength of 208 are len lei ed eligiole for the extia pen- 
sion. As the decision has caused a widespread feeling of discon- 
tent among all officeis of the Department and has given them 
reason to feel that they have not been fan ly dealt with, and that the 
plain promisos of the Secietary of State have not been fulfilled, 
we propose to give a short history of the case, and to state the 
grounds on which Forest officers aie now so generally dissatisfied. 

They claim to be placed on an equalit\ , as regards their pen- 
sion rules, with officers appointed from England to the Publio 
Works Department during the same period Now officers of the 
Public Works Department appointed previous to the receipt in 
India of the Secretary of State’s despatch above qnoted (i e , the 
28th July 1896; are eligible for the pensions regulated by Articles 
712 and 714 of the Civil Service Regulations Under the latter 
Article special additional pensions over and above those allowed m 
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Article 712 may be granted as rewards of approved service in tlie 
high and responsible positions refeired to below • — (a) Additional 
pensions of its 2,000 per annum to those who have served three 
years as Chief Engineers, or officers who have been graded as such; 
(5) Additional pensions of Its 1 000 per annum to those who have 
seived three years as Superintending Engineers Under these 
rules 105 officers out of a total strength of 592 (this being the total 
number of officers on the Imperial staff in 1893), that is to say, 
17 7 per cent m&} become eligille for these extra pensions Forest 
officers, therefore, who were appointed fiom England previous to 
28th July 189b claim that such of them as rise to high and re- 
sponsible positions coriesponding to that of Chief Engineer and 
Superintending Engineer, should be almitted to the same pension- 
ary benefits as are enjojed by their contemporary brotbei officers 
in the Public Woiks JDepaitment Iho position of Inspector- 
General of Forests is us high and lesponsible a one as that of Chief 
Engineer, and the position of Con^enutoi is as high and responsi- 
ble as that of Superintending Engineer Forest officers claim, 
tberefoie, that special additional pensions of Rs 2 000 per annum 
ought to be granled to officers who have lendered not le^s than 
three )oms’ service as Inspector-General of Forests, and an addi- 
tional pension of Rs 1,000 per annum to officers who have render- 
ed not less than thiee ) ears’ approved seivice as Conservator of 
Forests This concession, if granted, would render 20 appoint- 
ments out of 208, i c , 9 0 pei cent, eligible for additional pen- 
sions as against 17 7 pei cent , as hitherto obtaining m the Public 
Woiks Department 

Now is to the causes which have led Toiest officers appoint- 
ed fiom Engl md to consider that the) are entitled as a matter of 
lustice to be pi iced in all respects on in equality with their con- 
temp: orarv biothei officers of the Public Woiks Department The 
following ue the main reasons which have led them to hold this 
opinion — I Ort cers of the Torest service aie of the same social 
position and are tunned at the same college os the officers of the 
Public Woiks Dep u tinent II The Secretar) of State m his 
Finnncnl despatch No 310, dated 10th August 187G, stated that 
the trained officeis of the Foiest Lepaitment occupied a closely 
analogous position to officers of the Public Woiks Depaitment 
III From time to time various concessions made to the Public 
Woiks Depat tment have al«o been extended to the Forest Depart- 
ment IV The becietary of Stnte has placed Foiest officers 
appointed after 1893 on exactly the same footing as their contem- 
poraries in the Public Works Department If any difference 
exists between the services, therefore, it must have existed before 
and not after the 21st September 1893, because the Seoretary of 
State in his despatch No 188 of that date places officers there- 
after entering eithei service on precisely the same footing What 
change m the constitution of the services or m the claims or 
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resphnaibilities of these officers in the higher grades took place then 
or thereabouts ? The services m India are ignorant of any. V. The 
Public Service Commission specially appointed m 1889 to enquire 
into and report on th conditions of the different Departments 
in India, recommended, m the case of the Forest Department, that 
the conditions of service as to leave and pension should be assimi- 
lated to those of the Imperial Branch of the Public Works Depart- 
ment VI The Government of In lia fully approved of the 
recommendations made by the Public Service Commission, and has 
no less than five times un ler three different Governors- General, 
and with entirely differently constituted Councils, urged upon the 
Secretary of State the advisibility of placing home-recruited 
officers of the Forest Depirrment on an equality with similarly 
appointei officers of the Public Works Department , moreover, it 
was for the Forest Department alone out of the many departments 
whose claims were unJer consideration that this step was recom- 
mended These are only a few of the many considerations which 
influence Forest officers and others in thinking that their claims 
have not been adequately recognised bv the beoretary of State 

An additional reason whv Forest officers feel that they have 
not been fanly dealt with is that foi some considerable time they 
remained under the impression that their claims hal been acceded 
to and that the recommen 1 itions made by the Public Service 
Commission which had been so man) tunes urged by the Govern- 
ment of India had actually been given effect to Ihus Paia 17 
of the Official Hegul mons for the Forest Service Branch of the 
Royal Engine eimg College, Coopers Hill for 1894 contained the 
statement ‘The more fivouiable pension rules have recently 
been extended to Forest officers appointei from England who are 
thus placed on in equality with Public Works officers appointed 
from Coopers Hill College ” This statement undoubtedly deceiv- 
ed the service m India 4 The more favourable pension rules” 
were notoriously those enjoyed at the time by Public Works and 
Telegraph officers No favourable rules, the extension of which 
to Forest officers would pro luce 4 equality,” exist other than 
these contained in Chapter XX IX, Section III, of the Regula- 
tions, including Articles 712 and 714 No other inference can 
possibly be drawn from the paragraph as it stands, than that Forest 
officers had been granted the same pensionary benefits as hitherto 
enjoyed by officers in the Pub ic Works Department. For in it 
there is nothing whatever to show that only a portion of the more 
favourable rule*, viz , these under Article 712 had been extended 
to them, whilst thosw under Article 711 bad been withheld. 

Again, the Senetaty of State in his despatch No 188, dated 
21st September 1893, writes 4 I sanction the extension of the scale 
of pension now granted to the covenanted offices of the Pnbho 
Works and Telegraph Departments to officers appointed from 
England to the bore at Department.” Again the Secretary of 
State in the same despatch, and m his No, 230, dated December 
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t6th, 1895, has stated that Forest officers who have rendered sot 
less than three years’ approved service as the Heads of the Depart- 
ment in any Province are eligible for an additional pension of 
Rs. 1,000 per annum. This statement he also made in Parliament 
in answer to a question put by Sir Richard Temple on the 31st July 
1894 Conservators of Forests of all grades are Heads of the De- 
partment in their various Provinces The duties and responsibilities 
of a Conservator of Forests are the same, be he of the 1st, 2nd or 3rd 
grade. The most important Provinces may be held by Conserva- 
tors of any grade, and are, indead, owing to the paucity of these 
appointments not often in the charge of a Conservator of the 1st 
grade. For example, the four Conservatorships in Burma, which 
are the moat important in the service from a Revenue point of 
view, as well as perhaps the most trying physically, are at the pre- 
sent moment held as follows : — 

Revenue 

realized 

during 

Rank of Conserv- the year 
Province. Circle. ator in charge. 1895-96. 

Lower Burma Tcnasserim Offg. 3rd grade 17,76,000 
Do. Pegu 3rd grade 16,39,000 

Upper Burma Eastern Offg. 3rd grade 15,75,000 

Do Western Do. do. 7,06,000 

If Conseivators of Forests of the 1st grade only are Heads of 
the Department, then in Burma, the most impoitant of all Forest 
provinces, there is no Head of the Department at all. It may here be 
noted that it was not until the publication of Government of India 
Resolution No 2958 P., dated 22nd June 1895, m which the In- 
spects -Gcneial was alone made eligible for an extra pension of 
Rs. 1,000 a ) ear, that an ) doubt was felt but that, as apparently 
promised b) the Secietaiy of State both in Parliament and his des- 
patches No 188, dated 21st September 1893, and 230, dated 26th De- 
cember 1895, and as publicly notified m para. 17 of the Coopers 
Hill Prospectus for 1894 and 1895 the benefits of Article 714 were 
to be extended to all trained Forest officers Even then, the Depart- 
ment awaited with confidence the publication of the further orders 
regarding the Forest Department, promised in para. 2 of the Reso- 
lution above referred to It was not until the publication of Gov- 
ernment of India Resolution No 3597 P., dated 21st August 1896, 
that tbe Department became aware that the extra pensions bad been 
restricted to the Inspector-Geneial of Forests and to Conservators 
of the 1st grade, of whom there are but six, out of the total con- 
trolling staff (as it stood on the 1st January 1896) of 208 officers. 

Where, then, is the equality with officers of the Public Works 
Department which we have been told now exists? As a mater of 
fact, it exists only in the case of officers appointed after the issue 
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of tbe orders-of 21st September 1893, while officers appointed be- 
fore that date do not in any sense enjoy the some pensionary bene- 
fit as their contemporaries iu the Public Works Department, as 
they had been led to believe they would do And it is not to be 
wondered at that officers throughout tne seiVice are discontented 
at the way in which the Department has been treated by the Sec- 
retary of State, inasmuch as statements have been made in the 
Coopers Hill Prospectus in his despatches, and in the House of 
Commons which havg not been carried out On what grounds can 
the Inspector-General of Forests ind Conservators of Forests, 1st 
grade, he considered as the only Heads of Department ? The In- 
spector-General of Forests is not a head of a Department at all, but is 
attached to the Government of India to assist it in the Forest busi- 
ness which comes before it And if Conservators, 1st grade, are 
Heads of Department, as they aie, «o then are Conservators of the 
2nd and 3rd grade ilso A f ict may heie well be noticed which 
renders the refusal of the Secietary of State to extend the full 
benefits of Article 714 to the Foiest Depaitment, particularly galling, 
viz , that under Article 704 n itives of India of pui ely Asiatic descent 
appointed in India to the Public Woiks Deputment may become 
eligible for the full benefits of Article 714, which benefits have been 
but partially extended to Forest ofhceis appointed and trained in 
England. 

Owing to the unhealthy climate in which Forest officers are 
for the most part obliged to peiform their duties, but few officers 
have any chince of earning the extia pension now sanctioned for 
Conservators of the 1st grade This lank will be reached by but 
few officers and m futuio hardlj e^r before an officer is 50 years 
of age, and the dc ith rate pi evading amongst Forest officers is a 
high one It may be nottd that out of 22 tr uned officeis posted 
to Bengal previous to 1895, the average length of service being at 
present 10 jeirs, five, i e 22 72 percent have died, so that less 
than one-third are likely to reich 30 5 ears’ service In Burma 
out of 37 officeis, with in ivcrage scivice of 10£ year«, seven, or 
18 91 per cent have died , so that the ch inces are that less than 
half tie men appointed will reach 30 jeais’ service. In Assam 
20 per cent , with an avenge of G£ v ears’ seivice have died Tak- 
ing all the Provinces of the Bengal Piesidency together, out of 94 
officers reciuited up to the end of 1895, nineteen, 1 e , 20 22 per 
cent have died, the aveiage length of «eivice being 12f 3ears, at 
which rate only half the staff have a chance of reaching 30 years’ 
service These figuies do not take into consideration causes other 
than death, such as early retirement on account of ill-health, &c., 
which have been numerous. The difficulty of obtaining a pension 
at all, let alone a special one, in the Forest Department, will be re- 
alized when it is noted that out of 128 officers who have left the 
Department, 56 have died, 28 resigned, frequently owing to ill- 
health, 12 retired on medical certificate and only 32, or 25 per 
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o put obtained an ordinary pension. The cost of the concessions 
now asked for will not, it is believed, average more than Bs. 15,000, 
or at the existing rate of exohauge, £891 per annum. In this 
connection attention may be called to the following figures show- 
ing the large increase which has taken plaoe in the Forest reve- 
nue and surplus during the period 1873-74 to 1893-94, an increase 
which the officers to whom the India Office now denies the small 
pensionary concessions claimed, have succeeded in creating . — 
Revenue. Expenditure. Surplus. 


1873-74 ... 66,62,565 41,88 387 24,74,178 

1883 84 ... 1,08 54,882 67,06,890 41,47,992 

1893-94 . 1,77,13,020 93,40,700 83,72,230 

It will doubtless be acknowledged that the iForest offioers 
have a strong c ise, and that when their petition signed by every 
tiained officer on the Imperial Staff comes to be presented, as it 
will be sboitly to Parliament, they will be entitled to full consi- 
deration at the hands of that assembly. — Englishmans 


The formation of Sand Dunes. 

At the meeting of the British Association at Liverpool, Mr. 
Vaughan Cornish contributed one of the most valuable and ougi- 
nal papers read to the Section, in the foim of a piactical study of 
the loimation aud distribution of san 1 dunes. He said that m the 
soi ting of materials by wind the coarser gravel is left on stony 
deserts or sea-beache«, the sand is heaped up in dune tracts, and 
the dust (consisting largely of f liable material? which have been 
reduced to powder in the dune districts itself) foims widely-soat- 
teied deposits beyond the limits of the dune district Thiee prin- 
cipal factors operate in dune ti acts, viz (1) the wind, (2) the 
eddy in the lee of each obsticle, (3) giavity. The wind drifts the 
fine and the coarse sand The upward motion of the eddy lifts 
the fine sand, and, co-operating with the wind, sends it flying from 
the crest of the dune The backwird motion of the eddy arrests 
the forward drift of the coarser sand and thus co opeiates with the 
wind to build the permanent structure of the dune Gravity 
reduces to the angle of rest an) slopes which have been forced to 
a steeper pitch either by wind or eddy , henoe in a group of dunes 
the amplitude cannot be greater than (about) one-third of the 
wave-length. This limit is most ne irly approached, owing to an 
action which the authoi explained, when the wind blows alter- 
nately from opposite quarters Gravity also acts upon the sand 
which flies from the orests, causing it to fall across the stream 
lines of the air To the varying density of the sand-shower is due 
the varying angle of the windward slope of dunes When there is 
no sand shower the windward becomes as steep as the leeward 
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slope. When the dune tract is all deep sand the lower part of the 
eddy gouges out the trough, and, when the sand-shower fails, the 
wind by drifting and the eddy by gouging, form isolated hills upon 
a hard bed In a district of deep sand, negative dunes (“ Snljes '*) 
may be formed. The encroachment of dune tract being due not 
only to the march of the dunes (by dnftingj, but also to the for- 
mation of new dunes to leeward from material supplied by the 
sand-shower, it follows that there is both a “ group velocity ” and 
a “wave velocity” of dunes Since the wave velocity decreases 
as the amplitude increases, a sufficiently large dune is a stationary 
hill, even thongh composed of loose sind throughout Where 
material is accumulated b) the action of tidal currents, forms 
homologous with the ground plan of dunes are shown upon the 
charts. The vertical contours and the movements of subaqueous 
sand dunes are conditioned by the diffeient tactics of sand-shower 
and sand-drift. — Nature. 


Wealth based upon Elastic Gum. 

The latest advices from Para, the greatest rubber mart at the 
mouth of the Amazon, are that more rubber has arrived there from 
the interior since July 1st, the beginning of the crop season, than 
in the same period of any preceding year All records in rnbber 
production in Brazil were broken in 1895, but it would not be sur- 
prising if the output should be still greater this season ; so that no 
fear need be entertained of a lack of rubber for bicycle tyres, or any 
of the thousand and one other modern uses for this wonderful gum. 
It is a singular fact that the yield of rubber from the Amazon val- 
ley has increased, almost without exception, m every year since 
1839 All this tune the work of exploring the tributaries of the 
Amazon has been going on, opening to navigation the world’s great- 
est system of waterways, and, a<* every stream m that section is 
lined with rubber trees naturally thf* gathering of gum has in- 
creased There has also been developed a spirit of enterprise 
which gives promise of continued actr lty in the rubber trade A 
dozen new steamers have been ordered within a year for navigat- 
ing the Amazon and its branches, their principal purpose being to 
convey to market the ever-growing rubber crop, and to carry on 
their return an equal weight of merchandise obtained in exchange 
lor it Lately 1,300 miles of telegraph cable have been laid in the 
Amazon between Para, the seaport, and Manaos, the capital of the 
neighbouring State up the river, and its ohier reliance of income is 
the rubber traffic. 

Ninety-eight per cent of the revenues of the State of Para 
come from the export duty on rubber amounting to 11 per oent. 
of its value At the present price of fine Para rubber the State 
<k>ttects 15 cents per pound as its share. With the develojftneiit Of 
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the rubber trade, the formerly* insignificant Tillage of Para bar 
grown to be a city of 100,000 inhabitants, with several daily news- 
paper 1 *, eight bank**, electric lights, stieet railways, which last year 
earned 10,000,000 passengers, the finest theatre in Brazil and 
beautiful parks, all the direct lesults ot the tiade in rubber. And 
Manao s , up the river, the rival of Para m the rubber trade, is 
undergoing a similar transformation, although the population is 
not yet so large New York capitalists aie now putting np an 
electric lighting plant in Macao*, and other modern improvements 
are gaining a foothold in this old Indian village which has become 
the capital of a State greater in extent than any m Uncle Sam's 
big family 

Thus it will be seen that rubber is the main stay and support 
of the Noi them Bi izih m States, both of the Governments and of the 
population, and the foundation of all municipal and commercial 
growth and of intern il impiovements of whatever charactei The 
same things true of Bolivia and Eistern Peiu, whose rubber out- 
put is floated down the Amazon to the seaboard, being cieditod m 
the end to Para There would appear to be more reason for the 
veneiation of the rubber tiee by the natives of Brazil than by the 
Abors on the northern fiontier of British India, according to 
whose mythology their rubber tiee is the abode of a great and 
powerful split, whom they seek constantly to conciliate But, 
while the people who regard the rubbei tree as sacred will protect 
it at the lisk of their lives, although it serves them no useful pur- 
pose, the Biaziliau lubber gatherer has to be restrained by law 
horn recklessly destroying the tree which yields his principal 
support 

But the countries named are by no means the only parts of the 
world that are being developed by the rubber traffic The towns 
of Accra and Ligos on the west coast of Africa, are attaining new 
importance from the same cause I he expected traffic in rubber 
is one great mcentive to the building of the Congo railway, al- 
ready half completed The search for rubber is leading to the 
fuller exploration of Buima Altogether, rubber is proving a great 
factor in civilization, being besides ivory, the only commodity 
produced in the interior of any tiopical country that will bear the 
expense of tianspoi tation to the seaboard Thus it hus been in 
many pi ices the basis of the first commerce and the first transpoi ta- 
tion systems, opening the way to a diversified and more exten- 
sive traffic Having seived this useful purpose, the erude rubber, 
in the hands of the chemist aud manufacturer, changes into forms 
which enter into every phase of life and have a bearing upon 
ev © r yhranch of human endeavour Without the rubber tyre, 
we snould not have known the bicycle as it now exists, with its far 
reaohmg influence on health, manners and morals in every land, 
for u seems as if the bicycle would oome into general use even in 
plaoes where the wearing of clothes has nevei be comb popular. 
Yet, important as is the use of rubber for tyres, probably not more 
4 
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Ussti 4 pnr cent, of the total consumption of rubber is bandied id; 
the bicycle trade. To master the details of its other uses would 
be eauivalent to a liberal education. 

The rubber of Brazil, gathered from trees which are native to 
no other countries, is so far superior that for manjr purposes other 
grades of rubber do not come into competition with it. It is in" 
demand for tyres, for insulating electric wires, except for ocean 
cables, which are covered with gutta-percha, for waterproof cloth- 
ing, the best rubber shoes, medical and surgical goods, erasers, 
etc., while the African and Asiatic rubbers are available foroheaper 
foot wear, door mats and some of the mechanical goods, such as 
hose, beltiug and packing for steam valves. Strange to say, Eng- 
lish-speaking people have known this gum for more than a century 
as India rubber, although the most important supplies have always 
come from Brazil. The total output from British India from the 
beginning probably has not exoeeded in weight the rubber now 
floated down the Amazon in a single year. 

The following table of the world’s productions of rubber for 
1895, which has not been published, is compiled, to an important 
extent, from official sources. Whore round numbers are used, they 
are based upon estimates believed to be too low rather than too 
high : — 


America. 


Mexico ••• 

Pounds. 

160,802 

Central America 

2,000,000 

Brazil 

46,363,000 

Other, South America ... 

3,500,000 

Africa. 

Gold Coast Colony 

4,022,385 

Lagos 

5,060,604 

Congo basin 

1,406,513 

Angola 

. 4,000,000 

Portuguese East Africa 

500,000 

German Africa 

1,400,000 

Madagascar 

1,000,000 

Other countries 

2,500,000 

Asia. 

Assam and Burma 

.. 1,000,000 

East Indies 

500,000 

Total 

73,413,234 


As rubber has become more valuable, many chemists haye 
attempted to produce artificial rubber, but without suooess as yet 
But manufacturers have learned to extract rubber from worn-out 
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poods, bo that every cast-off rubber shoe or bicycle tyre is now 
readily saleable for cash, for the manufacture of what is known 
as reclaimed rubber Likewise the fear that the native^ forests 
might sometime beoome exhausted has led to numerous projects for 
the cultivation of rubber. 

The British Government, alive always to the development of 
the resources of its colonies, becomes interested m the subject of 
establishing plantations of rubber in Indio, after certian experiments 
with rubber trees at the Rojal Botanical Gardens had given pro- 
mise of success. The first thing sought was to procure the best va- 
rieties from the Amazon valley, lor which purpose a commission WAS 
given to Clements R Markham, afterwards President of the B#rAl 
Geographical Society, whose success earlier in introducing the cut" 
tivation of Peruvian bark into Ceylon and India had revolutionised 
the production of quinine, and led to the abandonment of the cin- 
chona forests in the Andes. Dr. Markham personally visited the 
South American rubber forests, and with the assistance of eminent 
British botanists, procuied plants and seeds, under circumstances 
which added to the world’s knowledge of rubber-bearing species 
and of the geography of Brazil. The result was less satisfactory 
than m the case of cinchona plantations, especially as the interest 
felt by the Government did not survive the long interval required 
for the Para rubber trees to become productive. There are now, 
however, in various parts of the Indian empire, groups of South 
American rubber trees, including 635 acres of ‘plantations’ on 
the island of Ceylon, from which a small first lot of gum was 
gathered last year for expoit. There has been a revival of interest 
in rubber in Ceylon, where, by the way, there are no indigenous 
rubber species of value, and many planters have been buying and 
planting Para rubber tree seeds, which are now included regularly 
m the price lists of the local nurserjmen 

But the most important outcome of all these experiments is 
the Government plantation of the native rubber tree of India, 
established in 1873 at Chardnar, near the Brahmaputra river, in 
Northern Assam and a Bmaller one at Kulsi, in the same country. 
From a small beginning these plantations have been increased 
from time to time until they embrace two thousand acres. The 
trees first planted are now old enough for tapping, but as yet only 
a small amount of rubber has been produced, the first care being 
to produce vigorous trees. Among the many drawbacks to the 
maintenance of the plantations have been the ravages of wild ele- 
phants and deer, the one trampling down and the other feeding 
upon tender young trees, and also surreptitious tapping bv natives 
more interested in a present pound of rubber than in the future 
welfare of the trees. The net result of the Indian experiments has 
been the demonstration that with little labor rubber trees may be 
grown from plantel seeds, and that they will yield as well as native 
trees. But there are many ways of making money quicker, while 
tile extent of the known rubber forests which remain untouched has 
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prevented most capitalists from giving serious attention to rubber 
cultivation. 

In addition to tbe maintenance of tbe Charduar plantation, the 
jGovernment of India has manifested its interest in rubber by ex- 
tending its care of the forests in general to rubber in particular, 
by attempting the enforcement of regulations against cutting down 
the trees and against the collection of rubber by any method, ex- 
cepting daring certain months. As a feature of the system of 
regulation, licenses to gather rubber are sold by Government, and 
all persons other than the licensees are forbidden to go into tbe for- 
ests for rubber. Such regulations, of course, cannot be enforced 
among the tribesmen inhabiting tbe northern boundary of Assam, 
where the trees are gradually disappearing. But as the product 
credited to Assam thus shows a falling off, that of Burma increases 
through fresh discoveries of trees, so that, for a long term of 
years, the total product of rubber from British India as a whole, 
nas scarcely varied one year from another. 

Attempts at rubber cultivation on the Western Hemisphere 
have been more numerous, but more sporadic. Senor Don Matias 
Homers, who has been so long the Mexican Minister at Washing- 
ton, wearying at one time of public life, retired to his native State 
of Chiapas and started au extensive plantation of rubber, but his 
vacation from office holding was brief, and the rubber trees planted 
by him did not thrive under the succeeding owner. More recent- 
ly several plantations have come into existence as the result of a 
subsidy offered by the Mexican Government. The largest of these 
in the State of Oaxaca, contains 200,000 trees eight years old. 
An American engineer named Harriman settled in Tehuantepec 
several years ago and began experimenting with rubber trees for 
supplying the shade needed in the coffee plantations there, with 
such success that he has entered extensively into the growth of 
rubber and coffee together, this work having found imitators as 
far away as Ceylon. In Costa Rica, a Brooklyn man named Minor 
C. Keith, engaged in railroading, has won two large cash prizes 
offered by the Government to encourage rubber cultivation. In 
most of tbe Central American States steps have been taken by the 
Governments either to protect existing forests from the destruction 
with which they were once threatened, or to encourage the plant- 
ing of more trees The President of Nicaragua recently issued a 
decree prohibiting the gathering of rubber, save from plantations 
or privately owned land?, for ten years from January next. In 
Columbia some small plantations exist, and even in the Brazilian 
State of Para a law has been passed providing a reward of $546 
(paper) for every 2,000 rubber trees planted. But all plantations 
growing out of these public measures are of too recent date for 
any important amount of rubber to have been produced from them. 

A recent report from the British Foreign Office on rubber 
cultivation in Mexico estimates that tbe first year’s yield from a 
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plantation of 100,000 trees will bung a net profit of $95,000, after 
deducting the entire cost of the land and all expenses up to the 
first year of harvesting while each of the succeeding harvests for 
twenty five or thirty years will briug a steady net income of over 
$100,000 The amount of land required would be 520 acres, and 
bananas and other crops could be grown between the trees for a 
few years the possible profits from which are not taken into ao* 
oount in the above estimate But people with money to invest are 
too apt to be deteried by the length of time required for a rubber 
plantation to be productive to take stock even m a concern 
promising such heavy profits, although manges and many other 
fruits, coffee, tea, etc, do not yield cash returns muon more 
promptly 

A more attractive prospectus can be gotten up for a company 
to “expoit’ existing rubber forests At this time an Ameri- 
can syndicate is seeking capital to develop a concession cover- 
ing 10 000 000 acres of lxnds in the Orinoco Valley, one expected 
source of profits being in the virgin rubber forests known to exist 
there The subject of developing the Venezuelan rubber bas at 
tunes engaged the attention of no less important person- 
ages than the Rothschilds, so that it will not be strange 
if less astute mvestois contribute funds toward this deve- 
lopment In London papers have been advertised lately 
the shares of a company with $1 000 000 capitil, organized by a 
Fienchmm, opei iting from New York, to gather rubber in a 
hitheito unexfloied field in Fiench Guiana So it wi4 be seen 
that opportunities exist in this trade for the promoter and specula- 
tor as well as for the buyer and seller of rubber as a commodity. 
It has evei been so since the days of the London Caoutchouc Joint 
Stock Com i any which proposed to extract rubber from the mul- 
berry trees ot Assam and apply it to silk spun from cocoons 
gatheied from the came tiees using as a solvent fop the gum the 
naphthx from neigbouring wells, the idea being to produce beau- 
tiful waterproof stuffs without leaving one’s tracks as it were 
There were great d i>s too, for the rubber promoter immediately 
following Charles Goodyeai’s inventions in rubber, when the in- 
creased demand for gum le i to a rush of prospectors to the Ama- 
zon Valley, where thej created a ‘ boom ” and were ruined by 
its collapse 

The United States having been from the beginning a larger 
consumer of rubber than any other countr) , the question of a 
home supply of the raw material has often been discussed. But 
not even during the period when there was a tariff on crnde- 
rubber imports did any practical step towards rubber production 
take shape There i% indeed, no reason to believe that the con- 
ditions of temperature, moisture, soil, &c., whioh exist m the home 
of the best rubbei trees — say in the Amazon Valley or m India — 
are to be found anywhere in the United States, Where the Brazilian 
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Jabber tree flourishes, orchids bloom in profusion in the open 
air, the climate being in effect, that of the interior of the hot 
houses in which our florists rear tropical plants. While there haw 
been articles in the Florida newspapers of late about growing rub- 
ber trees, it is asserted by one of the best informed men m the 
trade in New York that there is no probability that such trees 
woold flourish in that State any better than olive trees would 
on the metal roof of the Tombs prison. Wherever one of the many 
rubber species is indigenous, the tree may be grown ns well 
from seeds planted by man as from those scattered by winds, and 
the product of one will be as rich in its quality of rubber as that 
of the other, but it requires something more than intense summer 
heat for brief periods to fit the United States for producing 
Rubber. 

Hawthorne Hill. 


— Scientific American Supplement. 


Wood-Paving in Rangoon. 

A not© written by Mr. Stirrnt, Engineer to the Municipality 
f aya : — On 17th March 1896, the Public Works Sub-Committee 
recommended that a sum of II?. 6,956 be expended on experiments 
with wood pavement. This recommendation was confirmed in ge- 
neral meeting held on 31st March 1896. A length of Merchant 
street, 120 fpet, extending from Soolay Pagoda road to 32nd Street 
was selected to be laid tbe full breadth of road-way, or 50 feet, the 
total area being 6,000 square feet or 666 square jards. Two kinds 
"of wood were selected, viz : teak and pyinkado, one half of tbe 
area being laid with samples of each kind. Tbe blocks used were 
cut to equal sizes 6 inches long, by 3 inches broad by 6 inches 
deep, laid on a cement concrete foundation with the fibre vertical. 
The blocks were not creasoted or treated in any way before being 
laid bnt were grouted with tar, sand and gravel after being laid. 
Expansion joints are left at the sides of the road-way, along each 
length of channel about two inches in width, to provide for expan- 
sion and contraction. The pavement was laid in the rains, and 
was completed by the end of August 1896. A kerb and channel 
of brick and cement had to be laid on the south side of Merchant 
street, there being no footpath existing to bind in the blocks. 
The actnal cost of laying this piece of wood pavement, exclusive of 
the cost of forming footpath kerb and channel on tbe south side of 
the street was Rs. 5,250-11-7, or about Rs. 0-14-0 per square foot, or 
about Bs. 7-14-0 per square yard. Tbe cost of the blocks delivered 
Were, for teak Rs. 50-0-0 per ton, and for pyinkado Rs. 42-0-0 per 
ton. It is thought that these prices, especially for teak, might be 
considerably reduced, should there be an increased demand for 
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these block*. The number of teak blocks to a ton of 60eubw feet 
it about 580 ; 74k of these blocks as laid in Merchant street 
occupy an areo of about 100 square feet. To reduce tbefirst oost 
of providing the foundation, which must be of a lasting and sub- 
stantial nature, and not liable to subsidence, it is suggested that ts 
laying auy*future pavement of this description, lime concrete sn&g-M 
be tried. The estimated cost of the same area as already laid, H 
laid in lime concrete, would be about Rs, 4,125-0-0, or about' 
Rs. 6 3-0 per square yard. To re-lay the road surfaoe with blocks 
after the initial foundation has been originally put in, would cost 
about Rs. 4-9-0 per square yard, taking the blocks to cost the same 
per ton as for these already laid in Merchant street. Should t be 
blocks be obtainable, as may be reasonably expected, for abqut 
Rs. 40 per ton for large quantities, the cost per square yard, 
of renewing and re-laying would be about Rs. 4-2-0. The annual 
oost of maintenance and repair for macadam is about Re 1 per 100 
square feet per annum ; with wood pavement it is believed that 
this annual charge would be much reduced. 

It is of course as yet too early to give any definite report oui 
the resnlts of the wood pavement now laid, in regard to duration 
and any other qualities it may have over macadam. It will be 
seen, however, that the initial oost of laying it down and renewing 
it, is about double that of macadam, at present prices of stone 
metal. It remains to be seen whether the wood will be 1001*6 
lasting ' in respect of its other qualities of being a smoother and 
less noisy roaa-way. The life of macadam laid 6 inches deep Oft, 
onr main thoroughfares may be taken on an average at aoont 
from 4 to 5 years, so that the wood to be equal should last 
about 8 years before requiring entire renewal. Time only 'cap 
show how far these qualities of wood pavement may extend. Mean- 
time another length of wood pavement might be laid, on a lime - 
concrete bed, say in Dalhousie street west of Soolay Pagoda road 
where the traffic is very heavy and where the tramway lines also' 
pass thorough. From 32nd Street west to 31st Street would oost 
about Rs. 4,500, or even to Tsee Kai Maung Taulav Street would' 
cost a total sum of Rs. 9,000 exclusive of the cost of re-laying the 
tram line which should be laid with continuous girder rails on 4 
permanent oonoret9 foundation throughout ; os recommended in 
nry report on the present tramway lines, the existing construction 
of the tram lines is not suitable for laying wood pavement 
satisfactorily.— Rangoon Gazette . 


Woods Used by Cabinet Makers. 

In a recent issue of V Echo Forettier , appears a descriptive 
list of the various rare woods used in cabinet-making. It might*' 
be of interest to give the list entire, 
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Amboyna wood* is one of the most precious known. It has 
mnoh the appearance of the choicest elm knots, f though of 
greater delicacy On account of its rarity, it 13 seldom used f or 
furniture, though snail coffers and olook-cases aro made of it. 

Close upon this follows black ebony, muoh of which is brought 
from Africa, though the most beautiful varieties come from the 
Island of Mauritius Green ebony, of a dark olive-green color, is 
furnished by Madagascar Portugal ebony, $ from South America, 
is veined black and fawn color Guiac wood, || of a greenish-brown, 
comes from America Pomegranate wood, dark green a native of 
Cochin China Iron wood dark brown, very dense and neavy, 
an American product. Bois d amourette, § from China, veined 
red aod blaok, and muoh in aemvnd Agrv, or perfumed wood, 
of a dark brown, also fiom China The island service-tree, H dark 
brown, from Afnoa, Asia aud America Coral wood, ** of a 
beautiful red tint; and sandal-wood, in shades passing fiom dark 
red to pale yellow, all fiom India Bamboo, in different shades, 
from different countries Letter-wood ft of vauable red, from 
America Purtndge wood, ft gray-bi own, fiom Martinique 

This list is sufficient to give an idea of the variety and rich- 
ness of the darker woods used in cabinet-making In regard to 
the lighter colored woods, a word mav be said 

As mahogany §§ might be regai ded as the type of the darker 
colored woods, maple might be taken as the type of Ihose of a 
lighter oolor The finest maple is fiom America It is very diffi- 
cult to work an 1 requires skilled hands because the slightest 


• Bin* d amb me from the island Amboyna of the Dutch Molncoan Report 
©d, though with doubt as * lindt-rtia Amb menna Poir , ot the natural order 
Melioeea, allied to the geranium family 

t Loupe d orme , of elm knots, or excrescences, pretty kmc knaoka and toys 
an often made, though they never grow large enough for the purposes of cabinet 
makers 

$ Portugal ebony is not a true ebony, but belongs to the natural order 
Legumtm see, and is closely related to our native honey locust Qledittchia, 
irtacanthoe ) The true or blaok ebonies are of the natural order Lbenancece, and 
of the genus Diospyros , of which our native persimmon (D VvgimanaJ is a 
ipecies 

II Quiao wood is from the tree (Juauioum officinale, L a relative of the wofer 
ash ( PteleaJ common along our more southern streams The wood oontams the 
rosin known to medicine 

% ltd amourette a name but awkardly translatable It is from the tree 
.Acacia ttwnfolia , Willd, belonging to tbe natural order Legummosoe, and also a 
relative of tbe honey locust and wild sensitive plant 

IT Service tree , a tree nearly related to our mountain asb and ohoke berry , 
Pyrut aucUparia , L , belonging to the natural order Besaeete 

** Coral wood is from the tree Adcnanthera pavonma, also of the Mimosa 
division of the natural order Leguminosoe Another name is pea ooral Its seeds 
ora said to be of suoh uniform weight that they are used iu the East for estimat- 
tng the weight oi jewels 

ft* Moit de letters , furnished by Piratmera Ouiauensis , Aubl , a tree of the 
elm- family, native in Guiana 

Bo is de perdnx , a epeciee of Boooa, of the natural order Leguminosoe 
|g The author supposed his readers to bo so well acquainted with it that he 
gave no description. Swuttena mahoganx , L , of the natural order Meltaotae, 
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bungling mates irreparable blemishes on its fair, light surface. 
There is no recourse to mastic or patching, as in the case of darker 
woods. Like mahogany, maple occurs in many varieties. 

Maple knots oocur in varying depths of color. They are a 
very rare article, and are never employed in making anything but 
clock cases and fancy coffers. Silver maple knots are more fre- 
quently employed, though the wood is almost as rare. 

The speckled maple is sometimes very white and dotted with 
fairly regular and close spots. It commands about the same price 
as ordinary mahogany, or about $4.00 per hundred weight (40 to 
50 francs per quintal). 

The gray, wavy maple ( Verable ondule ) gives the beautsfal 
zig-zag effect of marble, and brings about the same price as the 
last. 

Finally, the silver maple, a wood of great whiteness and 
taking a high polish. It is in great demand. In spite of its 
uniformity in coloring, it holds its place on the market on a par 
with the other varieties. 

This last, as well as the speckled wood, is often used in the 
manufacture of entire pieces of furniture, while the other varieties 
are only used in veneering. 

Citron-wood, * which is often wrongly called the wood of the 
citron tree, is also known as rose-wood, of the Antilles, and hu9 
no connection with the citron tree. The name citron-wood has 
been given it either by reason of its color, which is a pleasing 
yellow, or by reason of the faint aromatic odor it exhales while 
being worked. It is exquisite in grain and contrasts well with 
violet ebony. The so-called citron-wood furniture is justly much 
prized, but it is more suitable for mosaics and ornamental mould- 
ings, or rose-work. 

In conclusion, there might be named among the light colored 
woods the cedar, so highly esteemed by the ancients. Though it 
comes in many colors, the most frequent is the rose-veined. We 
might also mentien the white cinnamon, of Ceylon ; the variegated 
white gum, of Guadeloupe ; the gray laurel, of Mauritius ; the 
West India rose-wood ; the Jamaica balsam, and the tawny 
cypress, of Greece. 

“-The Forester . N. W. 


Rudyard Kipling on the Indian Foresters. 

Of the wheels of public service that tarn under the Indian 
Government there is none more important than the Department 
of Woods and Fores ts. The reboisement of all India is in its hands 

de citron f the Freuoh name for ErithaUt fruticosa, of the order 
Eubtacecs, and not to be confused with the product known in English by the 
eimdario **' S**drivalvic, a conifer of Africa yielding the gum 

r 
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or will bo when Government; has the money to spare Its servants 
wrestle with wandering «and torrents and shifting dunes, wattling 
them at the sides damming them in front, and pegging them down 
atop with coarse grass and unhappy pine after the rules of Nancy. 
They are responsible for all the timber in the State forests of the 
Himalayas, as well as for the denude i hillsides thit the monsoons 
wash into dry gullies and aching ravines, each cut a mouth crying 
aloud what carelessness can do They experiment with battalions 
of foreign trees and coax the blue gum to take root and perhaps 
dry up the canal fever In the plains the chief part of their duty 
is to see that the belt fire lines in the forest reserves are kept clean, 
so that when drought comes and the cattle starve, they may throw 
the reserve open to the villagers’ herds and allow the man himself 
to gather sticks They poll and lop for the stacked railway fuel 
along the lines that burn no coal, they calculate the profit of their 
plantations to five points of decimals they are the doctors and 
midwives of the huge teak forests of Upper Burmah the rubber 
of the Eastern jungles, and they aie always himpered by lack of 
funds But smce a Forest officer s business takes him far from tin 
beaten track and the legular stations he learns to grow wise m 
more than wood-lore alone, to know the people and the polity of 
the jungle, meeting tiger, leopard, bear wild dog, and all the deer, 
not once or twice after days of beating, but again and again in the 
execution of his duty. He spends much time m saddle or under 
canvas, the friend of newly planted trees the associate of uncouth 
rangers and hairy trackers till the woods that show his care in 
turn set their mark upon him, and he ceases to sing the naughty 
French songs he learned at Nanc^, and grows silent with the silent 
things of the undergrowth —Kipling in McClure's Magazine . 


A Spider that Eats Birds. 

If asked to name the thing I most dreaded when in the tro- 
pical forests on the Savannas, says a writer in the New Orleans 
Times 'Democrat, I think it would be the centipede Scorpions are 
bad enough, some species of ants aie extremely troublesome; 
various minute insects, like the “ bete rouge ” or red bug, the 
chigoe or “jigger," and the “ garrapata ” or wood-tick, are things 
to be avoided , but the centipede is by far the worst of them all. 
It has not, as its name would indicate, a hundred feet, but it has 
between thirty and forty, each one poisonous. And once let a 
centipede get on your skin and become alarmed, no power on 
earth oan remove it quickly enough to prevent it from digging its 
venomous claws info your flesh It moves with the celerity of 
“ greased lightning," and when seen running across an open floor 
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appears like a brown streak There is one other object more horri- 
ble to contemplate, and that is the tarantula, wmoh also moveB 
with surprising quickness It does not glide, however, like a 
thing of evil, as the centipede does , but leaps direct at one with 
a viciousness not to be mistaken I remember well my first attempt 
to capture one in the beautiful botanical garden of Martinique, m 
the West Indies I was strolling along the avenue of stately 
palms (smce destroyed by a hurricane), when I saw a big tarantula 
directly in the path before me, h ilf-hidden beneath the dettd leaf 
of a bread-fiuit tree I had a Btick in my hund, and poked the 
spider to make it get into the open Instead of turning abont to 
escape, it made a leap for my hand, which it misBed only by a few 
inches That was enough for me , I did cot crave a live tarantula 
for my collection, though a moment later there wa9 a dead spider 
in the path Even m death it is an ugly appearing thing, large 
and hany, with legs that would stretoh across a saucer On an- 
other occasion I saw a tarantula on the wall of a hut by the road- 
Bide, right over the doorwaj, through which the occupants of the 
hut a black woman and her children were constantly pacing I 
called their attention to the cieatuie but they merely glanced at 
it carelessly, and allowed it to retreat into the thatch of the roof 
There 1% however, one spider larger than the common taran- 
tula, which is abund int enough to be an object of dread in the for- 
ests of the Guiana* This is the great Bird Spider, the Mygale 
aviculana which catches and kills not only birds, but lizards, 
other small reptiles, and even joung chickens It builds its nest 
in the trees and theie lies in wait, just as the house spider does 
for leaping upon its victim like a tiger It is, in fact, the 
tiger of the tribe, and is justly feared by both birds and human 
beings In my excuisions into the woods I used to pa*s an old 
tree, the trunk of which was slightly hollowed Beneath the over- 
hanging bark above the hollow a family of bats had affixed them- 
selves, six of them, hanging bj their toes, noses downward. They 
always clung in the foim ot atnaugle, three bats *n the upper row, 
then a row of two, a single but at the bottom One day I missed 
the lowermost one, but the next day his place had been supplied. 
The following day two were gone , and when I inquired of my 
negro guide the reason and manner of hit, taking off, he informed 
me that probably a bird spider had captured him At another 
time I was hunting along tue shore for small birds, among the sea- 
grapes, the hanging racemes of creamy white flowers attracting 
birds and insects, owing to the honey which they contained The 
first bird I shot there was a black and }ellow “sugar-eater,” so 
called from its liking for sugar and all sweet things, a frequent 
visitor to the sugar plantations during the boiling season It fell, 
as I fired, into a dense cluster of sea-grapes, another bird attrao- 
™y, atte ; fclon J U8 ^ then, and first noting the location of the one 
I had shot, I went in pursuit of the second. I soon returned, but 
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could not find my bird, though I Knew he must be somewhere 
near. As I was* peeling through the leaves, however, a slight rust- 
ling drew my attention to a very oomical sight. It was a large 
lizard, which, with one foot placed upon the bird I had shot, was 
intently watching me with his diamond-bright ejes. He had 
stripped off some of the feathers from the dead bud, which he was 
hastily devouring, having fiist drawn it some distance from the spot 
where it had fallen. A tutt of yellow featheis stuck to his nose, 
and tllMlB he vainly endeivoured to scratch off with the cl iws of 
his right forefoot, at the same time eyeing me \er\ suspiciously. 
First he would m ike a dig at his nose, then cock his he id over to 
one side with a malicious gleam in his eyes, as if to ask what I was 
going to do about it. The whole proceeding seems to me so enter- 
taining that, as there were sugai-eaters in plenty, I was lendy to 
leave Mr Lizard in po^e^sion an 1 go off in search of another bud 
But suddenly, just is I was turning awa\, i bl ick, hurj object 
fell upon the lizard , theie wis a short, sharp struggle, and my 
predatory fuend was still in death I was much disgusted at tho 
terminations of the adventure I might easily have killed the 
spider (for such it was), but I did not , I left him to enjoy his 
double dinner of bud and lizaid It was indeed a n\olting spec- 
tacle to see th it horrible tiling descend upon its victim Its bite 
or sting is said to be extremety poisonous, and 1 concluded that this 
must be so from the expeditious manner in which it coused the death 
of the unlucky little reptile, itself as long as its si n er The inci- 
dent male me decidedly ner\ous The hideous looking, buthaim- 
less iguanas have a habit of dirting noisily thiough and ovei the 
dead lea\es on th" giound , aud foi a long time, at every lush 
I would leap hastily aside, undei the impression that it was one 
of those huge and 'venomous spiders. 
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East India Teak — The deliveries for €he eleven mjMfiis of 
this year have totalled 20,105 loads against 17,003 loads for that 
period of 1895 ; and in the pa3t November they have been 1,808 
loads against 1,684 loads in November last year. The market 
continues brilliant, and a further advance in the price of floating 
cargoes has to be recorded in November. 

Kosewood, East India — is enquired for, and small parcels 
of large good logs would sell well. 

ISatinwood, East India — The principal demand is for figu- 
ry logs which are scarce. 

Ebony.— East India— S mall parcels of good logs would 
bring high rates. 


PRICE CURRENT. 

Indian teak per load £11 to £16 

Rosewood „ ton £6 to £10 

Satinwood „ sup foot. Sd. to I2d. 

Ebony „ ton £6 to £8 

MARKET RATES OF PRODUCTS. 
Tropical Agriculturist, December , 1896, 


Cardamoms 
Croton seeds 
Cutch 

Gum Arabic, Madras 
Gum Kino 
Indiarubber, Assam 
„ Burma 

Myrabolams, Madras 
„ Bombay 

„ Jubbulpore 

„ Calcutta 

Nux Vomica, Madras 
Oil, Lemon Grass 
Orchella, Ceylon 
Sandalwood, logs 
„ chips 
Sapanwood, 

Seed lao 
Tamarinds 


per lb. 

2s. 6d. 

to 

8s. 

per cwt. 77s. Cd. 

to 

80s. 

»» 

9s. 3d. 

to 

32s. 6d. 


37s. 6d. 

to 

45s. 

a 

£45 

to 

£55. 

per lb. 

Is. lOd. 

to 

2s. 3Jd. 

» 

Is 4d. 

to 

Is. 1 lid 

per cwt. 

3s. 9d. 

to 

5s. 6d. 

» 

4s. 3d. 

to 

7s. 6d. 


4s. 

to 

6s. 6d. 

»» 

4s. 

to 

6s. 

»» 

6s. 

to 

7s. 6d. 

per lb. 

2Jd. 



per ton 

11s. 

to 

15s. 

» 

£30 

to 

£50 

H 

£4 

to 

£8 

it 

£4 

to £5 

it 

70s. 

to 

80s. 

it 

9s. 
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3ft AVERAGE SELLING BATES OF TIMBER IK THE N.-W. P 


Statement of average selling rat* of timber and bamboo* in Moradabad, 
Pilibhit, and Delhi for the month of November 1896 



RAP RAP RAPRAP 


MORADABAD 

841, 10 ( Ton (Pole*) 

641 and Sain, Ac , ( Sal 

Karis 12 xfi* v 4* \ Sam 
841 bed poeta, 7 x 2***2* 
Bamboos of 9 to 10 per 100 

score 

PILIBHIT. 

, 10' Ton (Poles) 
and born, Ac , Karia 
2* x 6 x 4" 

bed posts, 7 x 24’ x 2* ... 
nbooa of 9 to 1(T per 100 
score 


20 0 0 25 0 0 

50 0 0 60 0 0 

80 0 0 40 0 0 

0 8 0 0 10 0 


60 0 0 75 0 0 


33 0 0 {tOOOO 


S41, 10 Ton (Poles) 

841 and Sam, &o , J Sal 
Kans, 12x5x4* \ Sam 
641 bed posts 7 x 2*’ x 2* 
Bamboos of 9 to 10 per 100 
soars 


20 0 0 75 0 0 





THE 

INDIAN FORESTER 


Vol XXIII.] February, 1897. [No. 2. 


The “ Restoration 99 of Mountains. 

The Bhue des Lanx et Forets has an article from the 
pen ol M (Mi irles Broillurd on the subject of the fixation and 
con«oli 1 ition of the French Alps to put an end to the disastrous 
inundations an 1 tori ents which devastate the low-1 vmg country. 
One i> inclined to think ot “restoration” of mountains as syno- 
nymous with “ reboisment,” but, although reboisment is the aim, 
there is vet a long stage to be passed through before we can arrive 
at this and in in iny places it is necessary to be content with a 
me i e clothing of the hillsides with grass Ln France they passed 
a 1 iw in 18()0 under whicb the Forest Department was given 
ver) 1 irge powers for dealing with this matter, but the law of 
1882 cut the^e powers down very considerably. The Department 
is now obliged to pay for all ground it takes up as “perimeters of 
reboisment,” or, if it does not actually buy out proprietary rights, 
but merely takes over the land to deal with, it can *>nly take 
it over for ten years and must pay a rent for it However, 
M Broilliaid finds a means of effecting the purpose amied at— • 
at an) late to a considerable extent — in article 5 ot the existing law, 
which allows th u grant of “ {subventions ” to persons taking upon 
themselves works of unpro\ement of the kind required. M. 
Broilliaid shew« that there is practically no hope of effectually 
dealing with the Alps by direct artificial reboisment, considering 
the enonnous area concerned, but be thinks that with the help of 
this article 5 of the law, the aim may be attained nevertheless. His 
suggestion simply is that the State should pay communes and 
owners of mountain waste lands (and it would seem that the 
country in question is practically entirely the property of aom- 
munes and private proprietors) a subvention in return for substi- 
tuting cattle-grazmg for sheep and goat-grazing on the areas in ques- 
tifUuT lie fact is that m addition to the actual grazing of cattle being 
less Obnoxious than that of sheep aod goats, it also cannot extend 
to the steeper slopes, which are the prime cause of the mischief, 
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and whence especially torrents and inundations have their source, 
and this will allow of grass and eventually trees establishing them- 
selves Up to date the State has only been able to take in hand 
some five per cent of the total area affected, and at this rate the work 
would seem to be hopeless Moreover, the hopelessness is not 
merely one of length of time, but of means also , the figure to be 
paid would be one that imagination “ boggles” at It is therefore 
absolutely necessary to find some means of a general and 
far-reaching kind (like fire conservancy in India), which will 
allow nature herself to act , and this measure, as stated above, is 
to be found in the substitution of the cow foi the goat and sheep. 
But M Broilliard contends, not only that this is possible under the 
existing law, but also that it will be most advantageous to the 
owfiers themselves Though this gam may not be seen by them 
at once, it will very soon be made clear to them after an object- 
lesson or two , and when the meisure has be< n extended to a 
few communes all should gradually come to see things in their true 
light The gain consists in the fact that the introduction ot frui- 
tieres ” — cheese manufactures in the mountains where the cattle 
are housed on the premises, and graze on the Alpne herbage — has 
very greatly enriched the promoters and local inhabitants engaged 
in the business, and M Broilliard quotes* statistics to show how great 
this improvement has been in the countries where ‘ frmti&res have 
taken root Moreover the numhei of sheep and goats has already 
very much diminished in these parts under the indirect influence 
of “ fruiti&res ” 

On the general question of the stability of mountains, it seems 
to me that people are apt to forget that when the hill is itself 
shattered through geological ciuses, as is the case with a great [art 
of the Himalayas, no tree-growth can really [ event sloping, the 
origin of the evil being far below the roots, although it will, no 
doubt, prevent the water rushing off in torrentul form and launch- 
ing itself with accumulated force on the country below But while 
there is this advantage, there is yet another risk due to this very 
prevention of rapid running off of water namely th it the water has 
time to sink m, and the weight on the hillside then becomes enor- 
mous. It was said to be due to saturation ot this kind that the 
great slip of 1880 occurred at Naim Tal This danger would 
affect the valley immediately below, while the fields at the base of 
the mountain range would, of course, always benefit by a retarded 
flow of water from above 

Then, too, it is necessary to find the best form of forest to 
grow on a hillside A great deal might be wi^ttett on this subject, 
bat as a first suggestion, I would point out thatiteeB of large growth 
are apt to be swayed by the wind, and therefore to loosen the soil 
at their joots, and it would consequently seem advisable to adopt 
thick a growth of simple coppice as possible 


Miles, 
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Tor little-known Trees— fl Correction. 

The article on little-known trees in onr December number 
contains an error, the timber therein referred to as Lrtolana 
Candollei being the wood of Cordia Macleodu The particu- 
lar log on which our remirks were based is one which was 
sent to Mr Gleadow, some time ago, as E. Candollei , and he, alter 
trying it for various uses, only thought of comparing it with the 
Forest School specimens after sending us the information, the log 
he used having come fiom a source usually quite reliable. 

Enolcpna Candollei is itself a good timber which might well 
have found a plate in our article, but, its appropriate uses differ 
from those of C ordta Macleodu The former is a tough wood of 
a brick-red colour possessing considerable elasticity and strength ; 
the annual rings are distinct It is an excellent timber for shafts 
and such purposes Cordia Macleodu , on the other hand, is a wood 
of no great strength, but easy to work, of sufficient hardness, and 
of some beauty. 


II-OOERHSPONDBNOEi. 

India Rubber. 


With reference to the extract from the Spectator , which ap- 
pears in the Indian Ton stir of December 1896, I would ask 
whetl er any exfeiirmnN ha\e been made todeteimine the nature of 
milk> juice of some of the Ajocyntce {e g , 1 Vnghtia), 
Euf horhaua ( e g Luf horbia antiguorum and Catttmandoo ), 
and Ascle/ luhcc (e q talotrof is qiqantecC) 

W ben the juice is [reused between the fingers they all pro- 
duce an in harubl erj subsi ince and look as if they contained a 
certain propoitiou of mdiarubber. Although that proportion 
uun be \er } sm ill, neveitbeless, if it exists, it should, from the 
copiousness of the juice in the trees and the large number of trees 
winch are found together m some parts, be a workable produce ; 
especially considering the demand that is pronounced by the article 
under reference to exist at the present time 

I made an attempt to extract rubber from Euphorbia antiqo- 
rum by means of spirit, as explained m an early number of the 
Indian Forester , but no rubber separated it«elf m sbreds, as there- 
in explained , merely a precipitate and skin foimed The pre- 
cipit ite, when ^hed, was j lastic but more like putn than rubber, 
and consolidated iito a hardish mass when dry. The residue luioe 
still remained stickj^ J J 



A. W. Lushington. 
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Bassia Latifolia. 

With reference to Mr Bagshawe’s letter in your December's 
issue, regarding the early appearance of Mahua flowers, I beg to 
inform you that the season m the Kistna District also appears to be 
irregular Whilst there were heavy floods in the District due to 
freshes in the Kistna from excessive rain in the Bomba\ hills the 
rainfill in this District was far below the average It may be 
noted that the Forest rain-gauges at Kondapalli and Bellamkonda 
showed a fall at the end of iNovember of 16 and 14 inches only, as 
compared with 41 and 36 inches at the corresponding period of the 
year before 

In October the Mango and Gyrocarpus were found in flower 
at Kondapalli (pointed out shortly after to the ( onservator then on 
tour in the District), and at Nekarikal in early December the 
nim was found both in flower and young fruit and producing a 
fresh flush of leaves 

A. W. Lushington. 

Kistna, 8th January 1897 . 


Working Plans in the Southern Circle of Bombay. 

Mr C M Hodgson’s corrections of my pira 7, which appear- 
ed in your October number, require a few woids in the shape of 
erplination What Mr Hodgson calls “teak pre lomin iting ” I 
call ‘ pure teak forest” By this it is not meant that no oilier 
vegetation, except teak, is found in the forest Mr Hodgson ni- 
dently had not seen the printed working plans report for Central 
Kolaba, or he would not have still held the same views he h Id 
formerly I measured the diameters of 446 mature exploit ible 
teak trees at breast height in Panvel, 4,719 trees in Pen and 3 626 
trees m Nagotna and their average diameters are 8 9, 9 1 and 8 7 
inches respectively , the average diameter of 16,251 trees in Cen- 
tral Kolaba is 8 7 inches only Mr Hodgson measured 71 
mature exploitable trees in Panvel, 309 in Pen and 160 in Nagotna, 
and their average diameters are 11 9, 11 5 and 118 inches respec- 
tively , the average diameter of 540 trees (not 550) measured 
by him is 11 8 inches The maximum age counted by him in a 
15-inoh tree is 195 years , maximum diameter measured by him 
is 21 inches (the age of this tree was 54 years) The minimum 
age counted by him was 20 years, and the diameters found were 7 3 
and 11 2 imh s , Mr E G Oliver in his Southern Kolaba Work- 
ing Wans Report pira 60, write* as follows — 

M There is a lot of further information in Appendix I, compar- 
4 ing the results of the Central Kolaba plan with this one. It calls 
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' for no remarks from me, exoept that it would appear from Mr. 
‘ Hodgson’s data that he selected rather large felled trees for his 
‘ measurements, because his average diameter (of felled trees) is 
‘118 inches for Central Kolaba, whereas the average diameter of 
‘ standing trees for the same district is only 9 1 inches In any 
‘ case, from hi« own figures he could not possibly have had more 
* than 40 years’ rotation ” 

It would be more to the point if Mr Hodgson were to estab- 
lish the rotation he recommends from his measured trees, instead 
of arriving at a conclusion on mere assumption 

For the reasons stated in the report clean-cutting was recom 
men lei Government has been pleased to decide that standards of 
teak not excee ling 30 to an acie, when avail ible, are to be reserv- 
ed There are 34 teak tiees per acre, on an average, in the Central 
Kolaba foiests 

Bombay 


Organization. 


The Use of so-called Inferior Woods. 


I think sometime ago the Government of India, m review- 
ing one of the Annual Forest Reports of Uf per Burma, hoped that 
Forest officers would endeavour to introduce the use of many of 
the other excellc nt woods known to be in the forests instead of 
teak, in the building of Pongv l-Kyaungs and Zayats How 
this was to be lone was not stated However, since then the 
onh help the Torest Department has received in this direction has 
been the intro luction of a cliuse in the Upper Burma Forest Rules, 
forlilding any Forest officer from refusing a free grant of 
teak without the sanction of the Deputy Commissioner, which 
must be in writing It will hardly seem strange, therefore, that the 
use ot ‘ other woods ’ has not advanced by leaps and bounds 

Now, would it not be better if a small royalty was charged on 
all teak timber used m such works viz , Rs 3 a ton An ordinary 
Za\ at uses about 20 tons of teak , now surely Rs 60 is not muoh to 
ask a Burman to pay for the sake of eternal happiness, not to men- 
tion the title of Zayat-taga 

Tawkwb. 

P S — For the benefit of your Indian reader* I should men- 
tion that “ P6ngyi-Kyaung ” is a monastery, ‘ Zay at,” a travel- 
ler’s Rest-House and “ Zayat-taga,” an honorary title popularly 
given to builders of Zayats. 
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Forest Administration Policy. 

Allow me to send you for publication in the Indian Forester 
an extract from a letter written by General J Michael to the 
4 Standard ’ on Chapter XXXI of Lord Robeits’ book, published 
m the Pioneer of the 7th February 1897 General Michael, as you 
will see, critici c es the Forest policy adopted by the Government of 
India on data gathered and experience gained when the late Dr. 
Cleghorn was forming the embryo Forest Departmeut in the 
Madras Presidency 

What was done then, or what was the policy adopted in those 
days it is difficult for us to say, but it seems hard to read criticisms 
of the kind made hj General Mich lei and published in a leading 
English paper after the Circulirs that hive lately issued from the 
Government of India on the subject of Forest policy As we all 
know, the policy therein enunciated was one for the people, and 
the reduction in the annual surplus to the State coffers of the 
Central Provinces has been partly caused by that policy being car- 
ried out. / 

It may be said that the mere fact of the enunciation of the 
Forest policy by the Indian Government shews that some trench- 
ing on the rights of the masses had come to notice, be that as it 
may, criticisms of the wholesale nature m ide bv General Michael 
should not, I think, be written without acknowledging the existing 
policy, and should not condemn a progressive Go\ eminent lor 
what took place in the pmt 

Has General Michael ever read the Indnu Foicsr Act of 1878 
as amended by Act V of 1 890 r* If he hil he would have 
seen that both the ( hupteis relating to Rest rved (State Forests 
and Protected Fore c t provide for the lull enjoyment of existing 
rights of village communities and individual* Peoj It if England 
reading the General’s letter would not imagine that to be the case, 
and would at once jump to the conclusion that the Forest areas 
have been made without anj consideiation of the existing right of 
adverse possession etc ,and even might think that villages had oeen 
razed to the ground and the inhabitants removed without any com- 
punction by ruthless Forest Settlement officers Regarding the fact 
u that conservancy under stringent legislative Acts has notoriously 
become obnoxious to the masses ’ I beg to draw attention to the 
number of Native States who have Applied to the Indian Government 
for the services of trained Forest Officers to help in the preservation 
of their forests — which preservation is usually done on the lines 
of the Indian Forest Act, which surely points to the lact that 
the conservation of forest land is not so obnoxious as stated 


L. 
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Extract from Pioneer 

“ General J Michael, in a letter to ths Standard , says —In 
4 your first notice of Lord Roberts ’ book you give prominence to 
‘ Ghapter XXXI, which you state 4 forms probably the most impor- 
tant State paper written upon the Government of India in our 
‘time — the solemn warning against the danger of over-oentralisa- 
‘tionand unsy mj athetic legislation in accor lance with Western 
‘ i leas comes with the authority of a knowledge of India hardly 
‘rivallel an! of an impirtiahtv not to be expected from any one 
* who has hel 1 a responsible place in the Civil administration *' 

* You quote Lord Roberts is follows — 

4 For a consid rable time after the Mutiny we became more 
‘cautiois and c noilutory in i Imimstr itive and legislative matters, 

4 more intent on d nng what woul Ik c p the chiefs and rulers satis- 
fiel the misses contented an! the country quiet, than on carrying 
‘out our wn liens Gra hi illy this wholesome caution is being 
disr^garlol The Government his become mor a and more central- 
ise! ind the lepartmental «pit it very strong E ich department 
‘ m its lau ! il le wish for } ro^re-s an ! a ivancement is apt to push 
‘on meisuies whit h are obnoxious to the natives either from their 
‘not being properly un lerstood orfiom their being opposed to 
‘ their tra litions and hvlits of life thus entailing the sacrifice of 
‘ many chenshe 1 customs and privileges Each department admits 
‘ in theory the mcessitv for i intion but in piactice presses for 
‘liberty of action to further its iwn particular schemes Of late 
‘yeirs too the tendency has been to increase the number of depart- 
ments and of secretariat offices under the Supreme Government, 
‘and this tendenev while causing more work to devolve on the 
bupeme Government than it can efficiently perform results in 
‘ lessening the responsibility of pi ovine ial Governments by interfer- 
ence m the management of locnl concerns ” 

‘ Amongst the causes whi h have produced discontent of late 
‘years I would mention our Forest Laws an 1 samtiry regulations, 
‘ our legislative and fiscal systems — measures so necessary that do 

* one interested in the j rosperity of India could cavil at their 
‘ intro luction but which are so il solutely foreign to native ideas 
‘ thit it is essentnl they should be applied with the utmost gentle- 

* ness and circumspection ” 

‘ As one who played a part in the inception of Indian forest 
‘ conservancy I would venture if it be not a presumption, to endorse 
‘ what Lord Roberts says regarding Forest laws On that point 
‘ I speak ex cathedra ’ 

“Conservancy under stringent legislative Acts has notoriously 
‘ become obnoxious to the masses who conside r some of the pro- 
visions of the liwan outrage on their ancient village customs and 
‘ privileges But it was not always so When conservancy was 
1 first attempted in Southern India, so far baok as 1848, the M ad ras 



46 


POEJfiST ADMINISTRATION POLICY 


* Government wisely laid down the principle that the preservation of 
‘ forests and their equitable working should be the first considera- 
‘ tion, and the acquisition of revenue a secondary one. In starting the 
‘operations, therefore, all existing communal 01 other rights and pri- 
vileges of villagers were carefulW considered, and were maintained 
‘to the best of our ability Even where leases of forest land had 

* been acquired, they were purchased back by the Government at 
‘liberal prices Thus, when the experiment had been working for 
‘six or seven \eais and had proved a success and when the Gov- 
ernment and the ( ourt of Directors deemed it light that the con- 
servancy should be extended to other paits of the presidency, no 
‘difficulty w is experienced in doing so, because theie was little or 
‘no opposition, or ill-feeling, on the part of the people The small 
4 Forest Depaitinent which was then formed under the late Dr. 
‘Cleghorn moved on the same eonciliatoiv lines, and he was able 
‘to cat r) the work oil smoothly for m my years Soon however, 
‘came a more gent ral extension of consol vancv An Imperial Forest 
4 Department was foimed 1» the Government of India, with a Ger- 
man ex} ei t (the eminent Sir Dittrich Biandis) at its head and 
‘with rapi 1 strides forestry on stieotifk lines spit ad throughout 
‘India and British Bui ma c lining with it vist financial successes 
‘Then, also, s oon followed centialis ition and the foiest legislative 
‘Acts, which are so hud to w r oik without trenching on what the 
‘masses have always looke 1 upon ts unilunablt rights an 1 privi- 
leges exerciBed and enjoyed by the villagers from tune imme- 
morial f> 

4 No one as I ord Roberts sins can doubt that such legislation 
‘and innovations are destinod, in the long run, to confer incalcul- 
able benefit on the country at laige, but in the application of some 
‘of the provisions of the e Acts we have gone too fast foi the 

* understanding of the people ” 

“ Long aftei I h id become separated from the earl) forest ope- 

* rations, my friend Dr ( leghorn used to pay me the compliment of 
‘consulting me upon conteinj 1 ited chinges and measures Among 
Mliein he referred to me vauous diafts of proposed Forest Ue^ala- 
‘ tions, and 1 am gl id to remember that I sound© i to him the note 
4 of caution which Lord Roberts now impresses on us in such telling 
'words.” 

“Ever since, whenever 1 have had the opportunity, in writing 

* >r speaking on Indian forest mitteis, l hive sounded the same 
-note Pei haps I may quote a few words from a paper written 
‘for the Astatic Quarterly Review 10 years ago, regarlmg the life 
‘and duties of the young forester about to leave Coopers Hill 

* College — ‘ He will find many important questions affecting the 
‘communal rights and intei ests of the inhabitants committed to his 
4 careful consideration, ind he will have to study the Indian Forest 
‘ Acts, wfiioh require judicious handling, or they become oppressive,” 
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Les Landes et les Dunes de Gascogne* ** 

One day in August 1893, leaving the pretty villas of Arca- 
chon with their surrounding luxuriant vegetution of pines, ever- 
green oaks, exotic conifei s, palms and a profusion of flowering 
climbers, I rode with Monsieur Giandjein, the writer of this 
valuable little book for 30 mile9 through the woods of Maritime 
or Cluster Pine, which surmount a dense undergrowth of oaks, 
arbutus tree-lie ither and gorse, on the sandy soil of the ForSt de 
la leste We u iw the resin-tappers at tbtir woik, the young 
pines which hid sprung up from natuial seed blown from neigh- 
bouring tiees on to the areas where the 60-years old pines had been 
tapped to deith aud removed, the long baie lines of the fire-traces 
(so nectary to isolate burning blocks of the inflammable pine for- 
est and to is-ist in extinguishing a fire), the wind-swept, crooked 
and di-torte 1 | ines on the f lotection-belt near the sea, where thnty- 
years oil trees are irtquentK only 4 feet high, and finally, the 
littoial dune, strt tel ing like a i ulw ly embankment as far as the 
e)e t in teu li North or South ilong the Bay of Biscay 

r I he motto ol the tow n of Auacbon, founded as a bathing 
place in 1828 in I now vi-itc d innuilly by 200,000 people, is, 
Hen sold udo h nhe iicui rr n cu itas in truth the region of the 
Lmdes sw uri| v in winter, an and de«ert in summer, dangerously 
mil irions where 2j acres birely supported a sheep, and the lonely 
sho| herds on then '-tilts were llmost the only mil ibitants, where 
villiges and towns and Borleiux itself, the third city of France, 
were threate ned l j the stead t invasion of the sand — this desolate 
region lias ru w I een diaincd and its salubrity restored ; sinoe 
18 >7 1,625 000 acres h ive been pi mted with pines, roads construct- 
ed houses built fields of wheat maize, rve, and meadows inter- 
spersed among the woods whilst the population of some of the 
parishes have sextuj led duutig the piesent century 

A hundred yeers ago, laud was so cheap in the sandy tracts 
of Gascony that a purchaser might climb a sand-hill and obtain 
for £1 a tract as far as he could make his voice heard — now, the 
yie’d of resin and turpentine from the extensive Gascon pine for- 
ests is only second to that of the United States (where residing 
trees is practised in a most wasteful manner and cannot be expect- 
ed to last man} years more), and thousands of tons of pit timber 
leave Bordeaux annually for the Welsh coal mines 

Grand]ean gives an intei esting account of the geology of 
the region, with its rows of «andy hills parallel to the coast, which 


* By C Grandjean Tnupeoteur adjoint dee Forets, with 10 plates, pp 92. 

Pftria J Rothschild, 13 Rue des Saints t'&res 
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up to the end of last century were continually invading the more 
fertile country to the East, the impermeable strata termed altos , 
which helped to form the swamps, the lagoons which appear to 
he land-locked inlets cut off from the sea by sand-barB, the water 
having lost its saltness by filtering through the sand Gascony 
at the end of la*t century wa* an immense desert of shifting sand, 
the drainage water was driyen back landwards, forests and yillages 
were buried, or al out to be buried in sand 

A sepai ate chapter is devoted to the history of the fixing of 
these shifting sand-dunes, and from this it appears that, (omitting 
a reference to the former unsuccessful attempts to solve the prob- 
lem) in 1769, and again in 1776, the Abb^ D^sbiez and his brother 
read papers to the Academy of Bordeaux on pro posed methods 
of arresting these destructive sands It appears that, in 1779, some 
attempts were made by de Huat and D^soiez to protect their own 
estates by planting trees, but these plantations were destroyed by 
sheep The trees said to have been used by D^sbiez were planes 
and poplars, which will thrive only where there i» sufficient perma- 
nent moisture in the soil, certainly not in the and sand wLere only 
pine* can grow 

In 1776, Louis XVI, bv the advice of Neckar, sent the Baron 
of Cnarlevoix-Villers, a naval engineer from St Domingo, to report 
on the e«tablisbmf nt of a naval port at Arcachon and the lutter, 
after thoioughly examining the region, -ubmitted several reports, 
in whioh he mentions the names of all who had made previous 
suggestions towards fixing the sand and recommended that the 
first step to be taken should be to sow pines, the very means which 
were afterwards successfully adopted De Villers met with much 
hostility from high local officials w'm were jealous of his influence 
at Court, and, suffering badly from malarial fever he was unable 
to carry out his well deviBed plans ; he therefore returned to 
St. Domingo in 1784 

Br6montier an assistant State engineer at Bordeaux, was then 
taken up by the local authorities, who handed him the reports and 
papers of de Villers and Ddsbiez ; of these he made full us*, but 
entirely ignored them in bis own writings Being however, a 
clever, active man and thoroughly believing in the future ouocess 
of bis plans he obtained, m 1788, an annual credit of £180, and 
commenced operations near Arcachon, sowing up and fixing 900 
acres of sandy dune by 1793. His work was, however, interrupt- 
ed by the revolutionary troubles till 18<>0, when the First Consol 
allotted £2 000 a vear for it and this amount was gradually 
increased up to £16 000 in lh54 

Statues have been raised to Br^montier and streets named 
after Desbiez, both m Bordeaux and Arcathon, bnt no notue was 
taken of de Villers, the originator of the successful scheme for fix- 
ing the sand, till 1890 when M Dulignon-Desgrange* read a paper 
before the Academy of Bordeaux, which justlv assigned tie share 
each of these three men had taken in the enterprise. Up to the 
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present time, at the expense of the State, 157,800 acres of sand- 
dunes have been fixed and planted with pines, 54,800 acres of ledst 
flow lands between tbe dunes) have been drained and handed, 
over to tbe villages for cultivation or pasture, 7,500 acres bordering 
on the ocean are kept as protective forest, while future invasions of 
sand aie guarded against hy over 125 miles of littoral dune, which 
is carefully maintained in good condition. 

Grandjean considers that the chief danger which now threat- 
ens Arcachon is from the reduction of the area of its basin* 
owing to the cultivation of oysters, which at present occupies an 
area of 10,0<M) acres, and supports 20,000 people, producing an- 
nually 300,000,000 outers. The consequent reduction in depth 
of tbe basin is driving the sea against Arcachon, and very costly 
works are neccessarv to protect the town and its beach effectually. 

A chapter on the littoral dune explains in full detail its mode 
of construction and maintenance, and Grandjean modestly relates 
how he ha* been able to reduce the cost of the latter by means of 
marram grass (Psamma arenana ), as by planting it thickly, sand 
may he made to accumulate iu depressions, while by cutting away 
any exce-s of marram from the surface of the dune, all superfluous 
sand is removed by the wind, 

France may be justly proud of this conquest over the wild 
forces of nature, the works to secure which are now visited by 
many foreign engineers and foresters, M. Grandjean promises to 
publish shortly a further work on the legislation of the dunes and 
the management of the maritime pine forests and the works for 
draining and improving the Landes. 


Claremont, Eqham, \ 
November 9 th 3 1896. / 


* W. R. Fishxr. 


The Durabilty of Railway Sleepers. 

We are indebted to the Inspector-General of Forests for a copy 
of the statement showing to the end of the year 1895, renewals of 
wooden sleepers on State railways as ascertained from experimental 
sleepers registered in accordance with the Government of India 
Circular No. 12 Railway, dated the 3rd November 1880. 

Turning first to the oompleted experiments we find tbe fol- 
lowing results recorded 
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The following table shows the state, at the end of 1895, of 
the principal experiments, commenced pnor to 1887 
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Some of the figures appear rather suspicious It will be 
noticed, for instance, tint 90 per cent of the deo lar sleepcis lai 1 
down on the Rajputana-Malwa llailwav in 1876 are still sound, 
whereas of those laid down in 1882 onlv 33 per cent have sui vi ed, 
the presumption is that in the latter case a number of pine sleepers 
were passed off as deodar The same Ins been known to happen 
in regard to pvinkado, sleepus of inferior hard woods dyed 
with cutch, being substituted for the real article. 

From the older experiments it seems clear that in Northern 
India, deodar easily takes the first place m regard to durability, that 
teak comes next to it, and that both teak and sal last longer 
than creosoted pine It would not, however, be safe to draw general 
conclusions from the statistics given in the table, as apart from the 
amount of traffic that passes over them, sleepers of the same kind of 
wood vary greatly in durability according to the climate of tk© 
tract m which are used. 
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FOREST ADMINISTRATION IN ORYLON IN 1895 . 


It is a pity that no figures are given for the Burma State 
Rail w iv where pimk.lo Ins bee i principally used A® '!“* 
was fir,t opened but we believe it has been found that the latter 
wood is very much more lasting as a bleeper than teak. 


Forest Administration in Ceylon in 1895 

During the year 1895 13^ squire miles were added to the 
area of reserve 1 forv ts winch it the close of the \ear amounted to 
84-f sqnaie miles 309 miles were un ler settlement and besides 
this there were 2 99 1 square milts of Crown forests making a 
totil of 3 3h3f squire miles 

Tlie e\te it >f fore ts "uiveycd up to the end of the year 
aggregitel 106 s ju u e miles of whu h less th in half a square mile 
represente 1 t lie foiest woik lone by the Survey Department during 
the yeir Tin Cons ivitor complains of the wait of topographical 
mip^ ml romirks on the liffit ultv of fr lining working-plans with 
the help of maps which onh show nitnnl features at the places 
where the tr iver^os li ippene 1 to cross them 

Little progress his oonseq lently been mile in regard to 
woikmg-pl ins ml it is sui tbit the onlv plan in force requires 
revision, is nn ler tbe system of treatment laid down the net 
revenue is enrnelv swillowel up by expen iiture on plantations, 
whuli ire const mtl\ being i ivigel by elcphmts and deer 

The r ll s foi Hi conti ol o ^ clip na^ (whuh, we understand, are 
ternporirv forest clearings) are \ ported not to woik satisfactorily 
an l the Cons rvitor recommen Is that they should be made more 
stringent 

Fven in the dimp climate of Ceylon the forests suffer much 
from fires an I i gre it leal of 1 image was caused in the Eastern 
Province h\ flies whi h ran through i 1 u ge tract of forest, des- 
troung ani injuring i nutnbei of teak and mahogany plantations. 
As rt gar Is the effet t of fires on gtazing grounds, the Conserva- 
tor n tes tint recurrent flies till out all the be ter claascs of 
fod ler grasses leaving onlv those kinds whioh are so coarse that 
they can onlv be eaten when voung and that m consequence fires 
are continually being re lighted in order to obtain a supply of 
young giusss On the other hull afewyeirs* protection is said 
to improve the quality of the pasture 

Including offences compoun led, 1,507 forest oases, involving 
2 919 persons were disposed of during the >ear, 912 cases being 
convicted an! 595 icquitted The proportion of conviotions was, 
therefore, only 60 5 per cent , which is said to be in a great 
measare due to the difficulty in procuring convictions caused by 
the non-publication of the Forest Rules and Regulations, 
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F0B18T ADMINISTRATION IN OBYLON IN 1895 . 


The Conservator has recorded some interesting observations 
in regard to the periodicity of seeding of different kinds of trees. 
Vatica obicura Ghloroxylon Swietenia and Berry a Ammorulla seed 
abundantly every year, but trees of the Dipterocarp family, with 
the exception of the species first mentioned, appear to produoe good 
crops only at intervals varying from 2 to 7 years 

Only 43 acres were added to the previously existing 1,712 acres 
of plantations, operations having been restricted in order that more 
time and money might be devoted to improvement fellings 
The latter have now been fairly started, and the natural reproduc- 
tion consequent thereon is said to be very encouraging 

The cubic contents of the timber removed from the forest is 
not given m the report, but the value of the material sold is stated 
as follows . — 

Rs 

Timber ... 273 866 

Firewood and charcoal .. 128 455 

Other Produce ... . . 7,205 

Total Rs. ... 409,526 

Calamander ( Diospyros qaassita ), Satmwood ( chloroxylon 
Swutema) and Ebony are the most valuable timbers produced, 
flowered satmwood fetching as much as 7 a cubic foot 

We observe that in 1893 the Government of India oidered 
from Ceylon 9 224 cubic feet of Halmilla (Berrya Ammomlla) wood, 
of which, up to the end of 1895, only a little more than half had 
been supplied We should have thought that the Government of 
India could have obtained its requirements more readily from 
Burma, where the species is fairly abundant 

The financial results of the year were as follows — 

Revenue ... ... . 417,375 

Expenture ... . 426 799 

Total Rs . 9,424 

The deficit m 1894 was Rs 72,032, and the average deficit dur- 
ing the previous five \ ears Rs 34 303, so the finances ippear to he 
improving The Conservator points out that much benefit is deriv- 
ed from the Department which caunot be set down in figures. 
“The prevention of theft of timber and the control of ckenat alone 
‘have saved large quantities of valuable produce, which were 
‘formerly lost to Government, and as regards the control of land 
'sales, Government receives gratis the services of disinterested 
'officers, through whose actions the value of land has been greatly 
'enhanced as the Und sales for the last few years will «how The 
‘w ole of the clerical work regirding reports on land sules falls on 
‘the Forest establishment, winch is entirely paid from Forest funds, 
• while none of the revenue derived from land sales is credited to 
' the Department,” 
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VI-HXTEAOTS, NOTB0 So QTTSlXlXZia. 

Wanted Vols. I and XI of the “ Indian Forester 99 
for Coopers Hill. 

Vols I and XI of the Indian Forester are required to com- 
plete tbe set in the Library at Coopers Hill Engineering College. 
It is hoped that any one willing to present, or sell their volumes, 
will communicate with W. R. Fisher, Claremont, Egham, Surrey. 


The Reorganization of the Subordinate Forest 
Service. 

A despatch from the Secretary of State announces that the 
scheme for reorganising the subordinate service in the Indian 
Forest Depirtment has been sanctioned We have frequently 
pointed out the urgent need for this scheme, which will cost about 
If lakhs annually, but will result in a permanent gain to the 
State It will take three years to work out the changes, which 
involve a reduction in the number of subordinates temporarily 
employed. — Pioneer 


Chicago Exhibition Awards. 


We have received from the Inspector- General of Forests the 
following list of medals and diplomas awarded to the Forest De- 
partment of India in connection with the Chicago Exhibition of 
1893. 


Details of items for which diplomas were awarded ; — 

(1) “ For illustrating by means of well-drawn maps the dis- 

tribution of forest areas in different districts of British 
India and showing also the means of protection against 
forest fire ” 6 

(2) “For an instructive exhibit of the\ 

woods of Assam, of great value in I 
international commerce.” I 


( 3 ) 

(*) 


“For showing in a highly instructive 
manner the different stages of develop-] 
ment from the crude to the manufactured 
article in resins and oils.” 

“ For a display of sawed Padouk lumber, 
the product of the Andaman Islands, well 
adapted for purposes of ornamental 
construction.” 


With one 
medal marked 
Revenue and 

I Agricultural 
Department.” 
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THE SCARCITY OF TftAK 


(5) “For interesting presentation, m senes, of the commercial 
and indigenous fibres of India, with tlieir common and 
scientific names ’ 

(6) “For excellence of a comprehensive collection of seeds 
from which oil is produced ’ 

(7) “ For the education il value of a collection 
of oils from plants growing in India, thus 
showing the resources of the country in 
oleaginous plants ” 

(8) “For a good collection of the minor 
forest products of the North-Western 
Provinces of India ” 

(9) “For an exhibit of thf v iluilh timber of 
the Centnl Proving s ot In lia imong 
which teak-wood and satin wood maj he 
mentioned as ino«t import int for interna- 
tional commerce ” 

In adition to the alo\e awarls the Forest Departments in 
Madras and Hoinbav hive each receded i me 1 il and diploma while 
a medal and dip lorn i lnve been aw u led to Misiri Hnrn im Sineb, 
of Chandfli in the Iloshlirpur Di^tnct I*u i| il , tor tin caived 
mantelpiece de«rnhed on yn^e Id ol tl e ( Inc igo 1 xhd ltion Hand- 
book, and to Maung Rbwe Daing of Maudlin ti r the c u ved dooi- 
wav of tcakwood specihed on page of the Hand! ook Two 
medals have also been awarded to the lnspectoi-Geneiul of Forests 
in connection with diplom is (o) and (0) 

The 9 diplomas and 3 mtdals line been «ent to the Debra 
Dun Forest School, where they will be suital I) mounted and 
deposited in the Museum 


( With a me- 
dal maiked 
“ Conserva- 
tor of For- 
ests ” 

With one 
med il mark- 
ed “ Conser- 
vator of For- 
ests ” 


The Scarcity of Teak. 

Mr. Keith Anstruther writes to the Globe — Refen mg to 
jour recent article on the “ Scarcity of Teak,” I would say that 
there is no reckless exhaustion of the forests allowed by the 
Government of Siam, and we all know that our own Government, 
is conserving most strictly the teak interests in Buima Present 
trade information denotes only a slight improvement upon recent 
prices, and the quotations themselves show that the trade cannot 
afford to yaj prices that would justify gi eater deliveries Unless 
the demand were equal to the «up ph, juices would revert to their 
old figures The Siamese Government is by no means indifferent 
in the matter of coi serving their forests and leplemshing them, 
and it has at the present n oment odc of the most able of our own 
Forest officers advising on all matters connected with the Forest 
Department. It is shown by the present forest leases, that the 
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Siamese Government is fully aware of the valne of their property 
m the north, and are doing their utmost to conserve it Having 
np to the present time represented in the Northern States of Siam 
the only purely Forest company in tbe Lao States I say distinctly 
that the Siamese Government is now controlling the work in the 
forests, so that there is no fear of de-forestation, and the only 
question is whether the trade can afford to pay the prices that 
will be 1 remuner itive to foresters, for the expenses connected with 
the business are so great that the returns at the present time oan 
scarcely afford margin of profit 


Gutta Perch a. 

The Foreign Office has recently issued a Report by Consul 
Churchill on the Bulat i industry of the colony of Netherlands 
Oman i which is of interest to forest officers in India as it shows 
that the list of trees which >ield gutta-percha or indiarubber is 
by no means comj lete 

Bal it i is a kind of gutti p eroha obtained from the milky juice 
of the bark of the 1 ull\ or 1 ullet tree Mimusops Balata , a large 
forest tiee lelon^in^ to tin or for Saj otarecp which ranges from 
Jam uca an 1 1m id id to Venezuela uni Fiench Guiana Although 
the tiee Ins 1 een known for ^eus fast and its wood, which is very 
bar! lngely used for su^ai-mill rollers machinery and building 
purposes the col ection of the juice lor the manufac ture of gutta- 
penhi is of quite lecent origin and it is to this (oint that we wish 
to draw attention us there are pro! ably anumberof trees indigen- 
ous to In ha wl ich are tipalle of yielding gutta-percha in 
fa\ing quantities The matter is worth the attention of Forest 
oflhc rs especially ol tl em in chirge of evergreen fore«ts in the 
bouthern Piovnues In connection with this we would invite a 
reference to a letter fiom Mr Lushington printel in this month’s 
issue, and to the penera mentioned b\ him would add I$onandra t 
which also belongs to the order Sapolacecs 

We reproduce below some extracts from the report in 
question — 

‘ The bullet-tree is found ( in Netherlands Guiana ) m greater 
abundance in the low-lying zone of fluvio-marme deposit. It u 
also found in the higher lands of the interior but in a less abnn- 
dant and more scattered condition On the bnllet-rree bearing 
grounds in forests where they are plentiful, tbe observer mav see 
from 20 to 30 trees of a thickness of 12 to 30 mches within a 
radius of 100 feet around him, where this tree is less plentiful, 
the observer will only see two or three trees within the same area. 
Ibe bleeder usually looks over his heal and discovers the tree by 
its foliage He also knows that the bullet-tree must be near when 

8 
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OUTTA-PEBOHA. 


he comes npon certain kinds of bush. Above a trunk thickness of 
about 30 inches the tree is usually not worth bleeding ’ 

* The tree often grows in zones or belts, on which it prevails in 
excess of all other trees The limits of these zone** or belts being 
oro-sed, the forest may be traversed for hours without a single 
bullet-tree being met with, after which perhaps another zone is 
run into 1 

‘Regarding the character of balata, Mr. Jenman quotes Dr. 
Hugo Muller, F R. S , as follows — 

“Alihough my own oj mion at out balata, derived from per- 
sonal experience, of its practical final ion in a few instant es was 
entireh hivouiuhle, I thought it dt sit ible to avail nn^elf of an 
opporrumtv of obtaining a furl her opinion tin et t from an lndia- 
runber m inuf ictuier, con**ideiing tbit this would be much more 
to your purpose tnan anything I could say on my owu account, 
hence the deli) m my answering jour letter” 

“ It sterns then, that bilita is bv no means neglected and, in 
fact, it would find reidy purchasers if more of it came to the mar- 
ket As it is the supf h is verj limited, and generally it comes 
only once a vear It commands a higher price than gutta-percha, 
and this in itself is a proof of its usefulness It is used almost 
in all cases in which gutra-peic ha is used, but on account of its 
higher price onl\ for sup< nor \ ur] o-es ” 

“ It seem** that balata is treated b\ the mnnuf iclurers simf 1) as 
a superior kind of gutt i-| ercha, and, therefore, its name disap- 
pears when minuficturcd 

“Nevertheless, bal ifa is distinctly different fiom gutta- 
percha, and this is e^pecnlh man ifested in some of itsphvsical 
character**, for instance, it is somewhat softer at ordinary tem- 
perature and not so r gul m the col 1 ” 

“The chemical composition, however, is probably quite 
identic il with that of gutta-percha and of caoutchouc " 

“Iu one re**pe t bal it i shows a veij nnrl*ed and important 
difference from gutta-pen ha, and th it is in its txhmour under 
the influence of the atmosphere, whilst gutia pe*ch when exposed to 
light and uir soon becomes altered on the surface and changed 
into a brittle resinous substance, into which the whole of the mass 
is gradually converted, id the course of time balata on the other 
hand, is but slowly acted upon under the circumstances *' 

“ I inclose a piece of balata tissue which has now been in my 
possession quite six years, and although it shows a peculiar mealy 
efflorescence, due to chemical change, it is still supple and cohe- 
rent. A similir tissue of gutta-percha would have long before now 
become entire ly converted into a buttle resin ” 

“The electrical insulating qualitv of hdlata is said to be quite 
equal to that of ,_iiiti perdu, and iltogether there seems to be no 
question about the valuabh properties of hulata All that is wanted 
is a sufficient and constant supply, and a somewhat lower price. But 
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oven at its present price I think, it wonld find a ready market if it 
came in large quantities, and thus enabled manufacturers to use it 
for app ications on a 1 irge ‘•ca’e As far as I could make out, it is 
used b\ itself and not mixed with gutta-percha ” 

* Tlie btlira industry of this colony is in its infancy In 
Surinam the forest* wind) have been bled are abandoned, and new 
lands ire sougl t for ind exploite 1 up to late Only those areas 
where an a! uii lance of trees is to 1 e foun I have beeu selected On 
areas where 100 trees are found it sometimes ha[ pens that about 
75 jer cent only give milk at the pirticular period when the 
bleeder visits them an 1 tint it *oine later penod the rem lining 
trees will also imi , but as the bine Jets have gone beyond that par- 
ticulu sccuot it is not | i ofi ble to come hick and bleed the 
rem u ing tr es ju-t it th s| & lal tune when they arc ripe for it* 

1 he foiests ire all the pi >{ e t\ of the l rown md are based 
tn the ( cl mill Go\ eminent it a lentil of 10c (id ) per hectare 
per mnu n foi the e\\ 1 ntati m of baht i onl\, and that in conform- 
ity wi h the B il it i 0 d n ince of the c olony * 

‘ Tlieie is no ex| or t duty whatt vei ’ 

* 1 he hlee let leceivcs advan es from his employers against 
which he contiacts to leluer b l1 ita For hisbilita he receives 
from 50 to 55c (101 to lid ) per lb deliver© 1 on the concession. 
An iven^e Iheler will githei ih >ut fo t gillons | er da\ A very 
su ussful bWdei mat get as much a* 10 gillons during the same 
pet 10 1 In Surinim i b^eder will githeran average of 1 gallon 
pei tiee bite linjr fro n the 1 a>© of the free up to a height of 20 feet 
und scarifying the hick tc hilf its cncumferente only, further 
scarific ition be ng illeg»' A gallon of milk wili dry to about 

4 lbs of b il it i ** 

‘Tbe Ueeders are mostly recruited from Berbice, in British 
Guiana, and about 1 000 men are at present employed in this 
colon's in the indu*ti} * 

‘Ihe liot and very wet seasons are not good for balata bleed- 
ing Tbe trees blossom in August an 1 the seed drops about the 
month of November when tbe new leaf shoots out By the end of 
Januar\ tbe milk obt uns the condition when it runs most plentiful- 
ly The leaves of the old tree*, th milk of which is not easily 
get itable, are d u k-1 row n on the lower side and green above, tbe 
youngei trees aie light gieen on both sides During the flower- 
ing se ison the milk does not flow to any pa's mg extent The leaves of 
the young tiees are thick, and when biokcn the milk issues freely 
fiom the wounds After the month of August to the middle of 
January no work is done, this leaves about eight working months ’ 

‘Balita cannot be pui chased in tbe market in Paramaribo. 
It is onlv g itheied for those who employ bilata bleeders, therefore, 
no quotation as to its ptice can be given, although it will be seen 
from the statistics of the exportation of this commodity which the 
Colonial Government have very kindly placed at my disposal, that 
for statistical purposes a ^valuatioity is given The only certain 
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thing that is known is, that the bleeder reoeives from some employ- 
ers 50 and from others 55c per 1 lb for the balata which he pro- 
duces on the concession Beyond this however, there are other 
expenses which must be added, such as commissions to foremen, loss 
by runaway bleeders, deaths, thefts, loss by cipsizmg of boats, cost 
of transportation surveying of concessions on occasions of dispute 
as to boundaries, assistance of pilots, ludian trackers, &c * 

4 Return of Balata extracted from the Colony of Netherlands 
Guiana 5 


Year 

Quantity 

Value 


Kilos 

Florins 

1889 

1,509 

1,509 

1890 

76 326 

95 407 

1891 

95,587 

143 181 

1892 

120 680 

181 019 

1898 

32 546 

65 092 

1894 

1 C 8 286 

216,573 

1895 

133,681 

267,362 


Amber. 


Amber, once among the most prized of natural ornaments, is 
again coming into fashion Its pruses 'ire sung bj the author of 
the “Tears of the Heliade «, * * in prose which gives a correct and 
not unduly enthusiastic account of the histor\ of the sub^anie m 
fancy and fashion In a coloured plate of a necklace of Sicilian 
amber, with tints not only of 3 ellow and orange hut of iridescent 
greens, blues, and greys, he shows that some rare form ot amber 
may really take the place of a ‘ gem ” when properly polished 
and set Its beauty in a more concrete form ma) be seen in seve- 
ral of the leading jewellers’ shops, where trinkets of the loveliest 
clouded yellow amber — cigarette-case«, powder-boxes and other 
email and costly articles of minor jewellery — are set with turquoise, 
diamonds, rubies, and sapphires in bands of small stones as evi- 
dence of the place in luxury which the amber may fill It is diffi- 
cult to understand why its beauties have been forgotten It 
appealed to the eesthetic sense no less than to the imagination of 
the most primitive, and the most “ decadent ” of mortals, from 
the Bntisn chief who purchased it from traders over the sea, and 
had it buried in his tomb, to Nero, whose fleet brought back from 
the “Amber Shore ” thirteen thousan 1 pounds weight for his 
enjoyment, and who in his ode to Poppaea likened his wife’s hair 

• Tear* of the Hehadet Amber ae a Ocm By W A puffum. Londop j 
Sa m pson, Low and Qo. 
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to its golden tints There is a wide range m the tints of amber, 
and the Roman ladies who d)ed their tresses m imitation may 
have taken anj shade from ripe apricot to lemon colour But in 
some aspect or anothei, fishion, fancy religion, or medicine, 
amber has never tailed to attract the West until recent days, when 
an imperfect lmitition of 0 ien nl feeling his devoted it mainly 
to the service of smoke Its intrinsic ments are due at least as 
much to the sense of touch as of sight It is exquisitely light, and 
of r warm stn >othne s 111 e no other substance Its electric pro- 
perties heighten the feeling that this is no stone hut the organic 
substince ne irest to the chilly s >vtreignty of the gem, and superior 
to the gem because as 1 hah s of Vhletus said it has life ’ So 
P\ the is seeking the Amhei Shore found Butain, and on the 
coast of Cou I ind md from the Helder to the Elbe, the amber 
fishei v ml liter unher m tnng have lastel fiom the founding of 
OH ii intilt)-lay An 1 PI in knew thou n h he did not express 
its lentifi ilb tint imber has the sime specific gravity as sea- 
water, and travels with the current when the storms break up 
the sub nirnie substances It rolls along, and seems to hang in 
the water 

It is in the niture of a miracle that the amber forests have 
perished or only survive as shapeless masses of carbon, while the 
balsam distilled from their branches remains perfect, in golden 
drops an! hone) -icicles ‘ Nothing but the straw and scum floats 
down the river of time, -said the philosophers, ‘solid things 
perish or sink on the way But the amber, though Pytheas said 
it was the scum of the “ encrusted sea,” is the essence of those 
perished forests ovn flowing life-drops fiom the giant trees. 
The coal and lignite are mere organic evidence of the past 
‘Here,’ we say, is coal — heie, then, was a prehistoric forest" 
It leives on us no sense of a picsent m the past few striking re- 
coi J s of the shapes or forms of the dead world, not the faintest 
relic of an episode not one vision of the play of life in those rol- 
ling ages of which it i^ the mute memorial But the amber drops 
that are the lively recoidsof the life of this dead world In their 
transpirent deftbs are enclosed the minuto evidences of the days 
of the ancient ami er-lan 1, instantaneous photographs of incidents 
in the life of insects of leaves and seeds, of events so insignificant as 
to weigh but as dust in the balanoe in the course of the world as it 
was, but strangely intei estmg to us looking back from the world as 
it is Stones of forest life beneath these trees are present m the 
amber, of incidents as slight that we have as little right to expect 
then preservation as that of the wind in their branohes, — mo- 
ments of time measured by the falling of a drop or by the beating 
of an insects wmg Contract this irreducible time-minimum of 
event with the immensity of the duration of the recoidof that 
event, and the attraction of the amber inclosures to the imagination 
jnay he in part explained It is not only, as Bacon says, that “ 
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Spider, Flye, and Ant, being tender dissipable substances, falling 
into Amber are therein burved, finding therein both a Death, and 
Tombe, preserving them better fiom corruption than a Ro\all Mo- 
nument ; ” we also see the minner of their deith, the nature of the 
falling amber, whether flui 1, like w iter, or viscous, like honev, and 
the fly, extenling its wings md miking an instinctive movement 
to fly as> the drop engulfed it We julge the season of the year 
from the freshness or deca}' of the inclosed leaves, or the feathers 
shed by a moulting bird* It 1 - not enough that the fossil-resin has 
preserved the seeds, the cone-scales and the tmie-.t leaflets of the 
fo r est , it has inclose 1 the insects which f o i upon the leaves, and 
the spiders and the webs of the spilers which fed upon the insects. 
Thu«, in the collection of incluia at bouth Kensington, a clear drop 
of daik honey-coloure 1 imbei, inclose-. an m-ect on a tiny lanceo- 
late-leaf It resembles tho cucket-hke creatutes foun 1 in long 
grass, the fa\ourite pre\ of groun l-*>pidet s The ctuket was sit- 
ting on theleif — uttering no doubt a thinkful chnrup nefore he 
began his breakfist, when tin amber run de^cendel , and there, 
like unhappy Ajax, sedet ccttrnumq ie sedehit , life like though en- 
tomben, a cricket, perh ip^ ten thou^ind ye irs old, noutished on 
leaves of which that inclosel with him is the sole suivivor of what 
were once as thick as tho^e in V illombrosi Next the cricket lies 
another of the midgets of the ambei foiest, — i tim fly It spread 
its wings as the drop fell in 1 hcfote it coul 1 make the down stroke 
of propulsion the liquid hardene 1 an 1 pre^ei ved it,— deal hut a 
“living picture' of the miocene fl) in action The flv has for 
neighbour a spidei, overwhelmed In the sune tat-*, and, b\ a happy 
contrast of computron of the ancient ind the mo lern world beside 
these venerable flies ml s| » lers, amber en lowed with everlasting 
jouth, are insects inclose 1 in the ameer of to-diy It is not 
amber, but copd , sbel not on the sboies of the B iltic, but 
on the coist of Zanzibar But it is amber in the making, 
not diffenng in appe nance ficnn the fossil gum ; cleat and pale 
like frozen honey , bard to the touch as amber Yet it must have 
dropped from the tiees like watei, stiffening on the mutant that it 
fell Foi in the coj il block is not one, oi two, hut a whole pro- 
cession of im| usoned insects, — deal it would seem, while engaged 
in some sociul duty Pet haps it is merely a piocession, but it 
looks like a locust funeral, or the i Umimaement of an ant colony, 
in two lines, going and returning Were the) enclosed in Sicilian 
amber then value would be pi iceless in a P ilermo shop, for the 
scene resembles exictlv that universal ‘ house-moving ” of the 
poorer Italian families seen before Eastei It is a sqomderam^nto m 
amber There wire thirty kinds of pine in the ambei forest, and 
we know this an 1 guess the propoition of this or that to the other 
trees by the fragments found in the fossil sap wnich has survived 
its parent forest The most common of all was a Iree of Life,” 
wjupb has left five times as many fragments preserved in the amber 
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as has any other pine But oaks and willows, beeches, poplar, 
birch and alder, and even a camphor tree all flourished m the wood 
togeihei, by the unimpeachable testimony of the ami er museum. 
So, too, the entomologists and others have found a little preserve in 
what is known as the amber luma Among the spiders is the 
remarkable genus Archcea , which diflers fiom the living species by 
the position of the eves, bv the extr lordinurily 1 irge jaws, and by 
the held which is veiy distinctly separated from the breast Some 
of the insects unite in themselves c h iracteristics of several families 
or orders now living and present a foim out of which in the later 
development of the inunal world, two different forms proceeded 
A feather proves that the amber forest contained birds, but of 
mimmalia nothing has been found but i tuft of hair Fishes and 
arnphihous annnils are also wanting Frogs, lizards, and fishes 
are shown in imber, but tliej hive been introduced by artificial 
means Bubbles of air, and even drops of water, occur, and in 
Berendt s <ollection there w is a spider in the translucent body of 
which the movible air-bubble could be seen to shift its place at 
every turn given to the pi ice ” 

The magic propel ties iscribed to amber were the natural 
result of its electric } ower Yet this belief does not account for 
the weiung of a cube of itnl ei ty the khahs of Persn as i protec- 
tion against issa < *sination nor lor its use as maternl for poison- 
defe ting cu|s In the former case the cube was sud to have 
fallen from heiven , in the latte i its organic origin was thought to 
disclose the presence of mineral j oisons and its colour to change 
when vegctible dtu^s were j recent in the wine Nor has the 
ma^ic of ami er anv relitiont> Alemhol l*s striking tale of 'The 
Amber Witch” He poor girl discovered a surface amber mine, 
and was able to mike monej enough to buy comforts for her 
fathei s house and to give to the poor of bis pansh This was 
enough to rouse the summons ol the hoi idle age when envy had 
alwajs realy the terrible engine of the witchciafl trial Those 
who cm en lure the perusal of these records of malignity may read 
them in “common foim ’ in the pages of ‘ The Amber Witch” 

— Spectator 


India Rubber. 


Mr H Kingsley writes as follows to the Editor of the Spec- 
tator Su, I have read, as I arn sure many West-Coasters will have 
read, with great interest vour article in the Spectator of November 
14th on indiarubber, and 1 should much like to ask the learned 
writer thereof it something might not be done to reinstate the rub- 
ber-vines m those West African distriots where the wasteful way 
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in which the natives have collected it has stamped the tiade out, 
and whether this reinstating might not be effected bj the judicious 
felling of timber at a slight expense, because, if done judiciously, 
the timber felled would be of value and help to pay expenses 
From what I have seen of the rich rubber distucts of Western 
Africa, the stamping out of rubber in a distnct arises primarily 
from the native pulling down every rubber-vine he sees and cutting 
it np into small pieces with a view to putting those pieces round a 
fire and running the rubber into a calabash , or, when the vines 
are too strong for him to do this, miking murderous wounds on 
them with his machete ; secondarily, it arises from the very try- 
ing habits of the Landolphia in insisting on starting life from a 
seed — it will not send out side branches if its top is cut off, and 
it will not send up shoots from its roots Now m dense African 
forests the chances of seeds are few and far between They fall 
upon the gfound 150 ft oi 200 fr below the region whereon 
the sunshine and the lain plays You ma\ go for months through 
the great Forest Belt of Africa in a grim twilight gloom, seeing 
nothing diy out and da^ in but countless thousand** of hire grey 
tree-stems festooned with great bush ropes twined and twisted 
round each other and round the tree columns, as hue of foliage 
as a ship’^wire rigging, and looking like some Homeric nattie of 
serpents arrested at its height by a m igic sued II jour way 
takes you on to a mountain top and vou look down on the coun- 
try jou have traversed j ou cm hardly rec< gni^e ’t in the wild, 
luxuriant mass of beautj , ledolent in coloui an! peifume, that 
stretches before you, the top of the forest , but if you keep on the 
level ground you will come now and again to in ows of new 
life where one of tl e lorest giants hu\in<; grown ibove bis fel- 
lows and so given the tornado a grip on bun, has been destroyed 
He has been cast by the tornado wind a wreck to rot, or turned m 
a second from a glorious living thing into a seared skeleton by 
the tornado’s lightnings. It j ou will carefully ex imine such an 
oasis of new life, cuised bv the sunlight and raiu reaching the 
ground instead of the top ot the forest, jou will see thousands of 
young plants coming up, and among the medley you will, I think 
1 may say, always see young rubber-vines A very few of these 
vines will ultimately survive ; only those, in fact, which by their 
wonderful hook-tackle arrangements have gripped on to the two 
or three saplings of great forest trees which are destined to win in 
the race for life with their neighbours, and take the place of the 
great fallen monarch tree and those round him which have been 
wrecked by his fall Of course, to carry out clearings in West 
African forests means the institution of a Forestry Department 
like that of India, and this for trade purposes is not immediately 
required ; for the quantity of rubber in West Africa is enormous. 
The Ktcksia , the Lagos rubber-tree that has been brought so pro- 
fitably forward by Sir Alfred Maloney and Sir Gilbert Carter of 
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Lagos, is by no means confined to Lagos It grows in great 
lux n r i me e all al >ng the South-West Coast, but at present the 
African loes not know it is a rubber-tree down there, and confines 
his art^ntio i to the vines to Liniolphu Owariensis , from which 
he gets the high quilitv rub >er , to Landolphia flnrida from 
wbu h he gets fl ike rubber, mi to five other bush-ropes, from 
which he geN i sip which is not trie rubber at all but which he 
uses with mini other things to alliterate his rubber with, to the 
enl of mil ing it heivier be aise it is bought of him by weight, 
and it is bis mrure to i Illiterate evervthing that passes through 
his hm Is A Tore trv Department is however, a great need m 
tho-e poition of the We^t African Coa-t tint fringe the Western 
Sou i m like the G 11 Ivin ml Slave Coists The forests here 
ar onlv ri ijpng forests f etween the Sea of Sind the Sahara and 
the Silt S^i or the Bight of Benin, and are in danger of being 
destto^ed b\ the n itive in his ternlly destructive way of making 
his firm — cleiring a pit h of lush cultivating it for a sermon then 
letting it go into a vvortf less jungle , and cl aring another patch. 
Such di forested regions vou will find round Acra and the 
Elmina PI un , in 1 in tho e regions of this disforested land most 
remote from the T re*t it i» alunst impossible now for the native 
to m ike a pi intation who*e 'v veld is '■ufhcient for his needs, because 
the destruction of the forests diminishes the rainfall — for eximple 
the rant ill at Acra is al our fortv -five inches pe r annum, and this 
is not sufficient to sup) ort 1 1 lxurious foo 1-pro lucing vegetation in 
a tropical district sul jei te 1 to a long dry season and the intensely 
drying action of the winl from the Ssihara, and if the destruction 
of the forests is illowed to go on at its present rate for a few more 
years, we shall fin 1 our=elves facing famine in West Africa The 
South-West Co ist, which commences at Cameroon, is under different 
chmitic conditions Cameroons with its volcanic island series of 
Fernando Po ban Thom6, and Principe, has an infinitely richer 
soil and a heivv an! evenlv distributed rainfall , below Cameroons 
you are in the region of double seasons two wet and two drv, until 
you reach Congo , an 1 in this double-season region the growth of 
vegetation is so rapid tint the native has to fight back the forest as 
a Dutchman fi. hts the sea, and moreover the mass of the South- 
West Coist natives are not so much dependent on plantations as 
those of the West Coast foi they are nomadic hunters I see you 
notice the German efforts to improve the producing power of 
Cameroons, and I shoull like to add that the French Government 
in Congo Fnmjaise are equally active, and among other things 
have enoouraged the planting of the para-rubber tree, which flou- 
rishes exceedingly. 

9 
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The Reproduction of Loranthus. 

It is a popular idea that the seeds of many plants pass un- 
harmed through the digestive canal of birds, and, being voided 
with the excrements reach the ground in a peculiarly favourable 
condition foi germination, and this is generally believed to be 
especially the case with the mistletoe, the seels in this cise being 
deposited on the branches of the tree on which the mistletoe is 
parasitic. In a papei contributed to the 7 ransactions ot the Lin- 
n»an Society, Mr F. W. Keeble shows that this is at all events 
not universally the ca«-e with t lie Lot ant h trea, especially with the 
Singhalese species of Loranthus. The species of tliis genus with 
tubular floweis, which are n itives of (Vvlon are ornithophilous, the 
bird most efte< tive in their pollination being a lionet -bud a species 
of Nectannicp. In tho lar ire-flow eied specie**, the buds remain 
closed ; but when tipped, the c oroll i-lobes fly open with an ex- 
plosion, and tho pollen is scat hied The closing of the flower-buds 
appears to serve tho purpose of protecting the pollen against lain, 
while the violent expulsion of the pol'en aids in its carriage by the 
visiting birds, their beaks being frequently found to he covered 
with pollen after visiting the flowers. When the fi ait is ripe, the 
bird eats the succulent poi tion only, wiping out the seeds with its 
beak on a branch of the tree, to whu h they thus become attached 
by their viscid coating If swallowed, the seeds are found to be 
digested and destroyed. — Nature. 


The Resin Industry. 

In an article on the Naval Stores Industry, the Savannah 
Neios says : — 

“As is too well known among those directly interested, the 
Naval Stores trade during the past three seasons has suffered from 
the effects of over-production, and the industry continues to suffer, 
beiDg further depressed by the recent fin mold stringency, which 
greatly curtailed the domestic dernmd for spirits and resin. At 
present tho prices of naval stores are low — in fact almost below the 
cost of production — but with the determination among operators to 
reduce the production, it is hoped that there is a bettter future.” 

According to the UEcho Forestier , the same is bo in France. 
Owing to over-production and the inability to compete with the 
low price of the American product, figures are lower than for thirty 
years. Improvements introduced of late years in the manufacture 
of naval stores do not seem to have brought about the results ex- 
pected, and a number of establishments are disposed to return to 
ftp former less costly methods. — The Forester f 
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A New Fibre. 

How many bankruptcies does it take to establish a new indus- 
try ? British manufacture! s are by all accounts among the most 
conservative of mankind and if the name “lumie ’ suggests any- 
thing to a Lancishire cottc n-spiniur it is the recollection that a 
great man} people have diopped money over this particular fibre. 
Nevertheless, it seems probible tl at the British manufacturer will 
have to take ramie seriously It is bv no means a new invention ; 
no one can sa\ for how many centuries Orientals have used the 
fibre, which is found in the baik of a particular kind of nettle, to 
make themselves rough, strong cloths and nets or lines for 
then fi-hing But as in article of European commerce it is so new 
as hardly to be counted imong our imports, and though the plants 
which produce it have for main vcais been cultivated under Euro- 
pean supervision, it has only been for the purposes of speculative 
experim nt Ihe plants cm hi seen growing any summer at Kew ; 
one of thrill lUiea nnea the Chinese variety, flourishes in the 
open an It grows like i Mic linelm is daisy in a clump of tall 
•shoots sj ringing from i pm mini loot, and has big palm-shaped 
leaves, with the un ler -lie while, like those of the wild guelder- 
rose or clieirv apple If you strip tie b irk from one of these 
shoots and fi iy it with i knife there is disclosed a white, silky 
fibre ver\ fine in the strand md e\tr loidinarilv strong. What is 
called ( lini grass is simply these ribbons of baik carefully decor- 
ticated by hind till the fibie is left bare It i«, however, still coarse 
and hard and the immense lv 1 d orious process of cleaning makes 
it cost too much to bo ot iny use in generil trade The ramie of 
commerce, whn h is to supersede fl ix, hemp, and all other textile 
fabrics according to the true believers), is the same fibre more 
cheai lv and better j re f art d from a tiopical \anety of the same 
species, Hhea tenanssima His diffeis from Khea mvea only in 
having a green leaf but the essential point of the matter is that it 
is tropical, and will j roduce it leist four crops a year while the 
Chinese plintcin at most v leld two The intrinsic value of the 
fiore has for a long time been fully admitted , «o much so that the 
Indnn Government twice offued a prize of £5,000 for rhea filasse 
of high qualitv pro luted at a limited cost. The prize was never 
won The difficulty lav, as it has lam always, m the production, 
for which two distinct operations are necessary. First, the stems 
have to be stripped of their bark, which is done by hand or machi- 
neiv, though no machine has yet been invented which does the 
work so well as the cheiplv purchased Oriental hand labour. 
Secondlv, in the iibbon*- so ^tupped off the hbio has to be disen- 
gaged from the gnmtnv birl and tins is onlv possible by a chemi- 
cal proc sg No mechimcil method c in thoroughly separate the 
gum and the fibre, ihhoi gh at lea^t two companies exist which 
aim at preparing ramie wholly by machinery. Vanous chemical 
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processes were applied, all of which succeeded in turning out a 
clean ‘ filasse” of fibre , hut unfortun iteh when rhe filasse was 
worked up mto yirns. threuL, or “tuff , it wa< found to perish 
after a few n oaths The strong chemu ds employed rot te<l the 
fibre This hippened particularly witli the pio lucts of i bea pre- 
pared m France where about ten years igo greit interest was 
taken in the matter After the French, the Amemans took it up 
and prophesied great things, but they also dropped money o\er 
it Now it really seems th it Engl hi 1 is going to *tep in an I solve 
the problem Mr Gomess, a chemist tiained in this com trv but 
of Indian origin has putented a methol which turns upon the em- 
ployment of zincate of sola A com pun has been touned, patents 
taken out all over the wot Id an 1 a sort of experiment il factory is 
actuillv at wo i k in Lon Ion which turns out about two tons a week 
of ramie re id) for spinning 

The process is simple to the last degree Two things have to 
be guarded against Fir4 fermentation of gum m the nmie- 
nbbons befote they come to be maiutictnrel , tins is avoided by 
steeping them in a solution oi sod i At present, ot course, the 
prepuation of these rib! ons l I y no means perfect since no regu- 
lar market has existe 1 for them Now however in m iny tropical 
countries pi mtat ons of rami ire he ng set and in tune \\ inters 
will learn to send their ribbons carefulh pickc I an] cur with 
proper precautions igainst tie ferinentati n which rois them 
Secondly the chief trouble his been to fill! chenucils which 
would convert the ribbons into fila^e with a sufficiently weik 
solution ibis is what Mr Gomess Ins done The ribbons are 
first steeped in tanks with a little infusion of nitric aci 1 to soften 
the gum after twel\e houis of this they „ o into a bath of ilkaline 
solution Then tbe^ u I oiled in a tank of witei impregn ited with 
the zincate of sodi m I what cores out is pine fioie , the gum 
and epidermis of the baik is completely dissolve 1 At no stage is 
anything used strongei than a 1 per cent solution The filasse, 
when washed and bleached, ma\ be mixed with inferior «»ilk, or 
worked up by itself, and it can be «old at i profit for 6 ) a pound 
Flax in the same stage of preparation costs from 8d to Ls Thus the 
ramie-fibre can be ‘■old almost as che iplv as the cheapest cotton ; it 
has strength sufficient for anv use and it will neither shrink nor 
stretch It is very light, and as much sail-cloth can be made 
from six pounds of ramie as from ten pounds of flax ; in leed its 
advantage in this respect has been alreidy recognised The 
Defenders’ cinvas w is m ide of rhe i-fibres which had to be 
bought up | lecemeal in Englun 1 ind where wo\en in America 
It will tike chesof all slides and from ir aie male f ibrics resemb- 
ling dama«*k linen s-ilk j 1 u-li and raie-tiv Tl ( se were good 
enough to look at but all somewliit hush to ban lie It is lair, 
however to remeinttr that the maiiuf u tme ii m ns infancy, and 
that th j weavers do not yet know how to use the stuff to the best 
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advantage But there seems no doubt that in the qualities of cheap- 
ness aud lurability it will be a real ad iition to the wealth of man- 
kind The filasse is n itur illy so glossy that it seems specially fit- 
ted to compete with linen, an 1 Belt i*t merchants would probably 
be well advised to look into the matt r at once Silk it will pro- 
bably never rival but it might very well sweep off the face of the 
earth all the innumerable che ip combinations of silk and wool, 
which ar 3 used in uphoUtery and the like , and for towels dish- 
cloths, and the whole paraphernalia of washing up it ought to be 
unsurpassable These, however are high matters, too hard for 
anything but the far-reaching experience of woman The most 
interesting point about r imie is that the new industry, when creat- 
ed may not improbably solve a very awkward problem in the 
management of Great Bntun’s enormous tropical estate 

fhe W st Indies are in a bad way as every one knows, 
because there is no price tor sugir, and because the sugar-growing 
colonies have imported coolie laboui to an immense extent Deme- 
rara tor instance his half a million of them These coolies must, 
bv the contr let male with the Iniian Government receive con- 
stantly their shilling a day, or else Demerara must pay their pas- 
sage and expenses back to India bay that costs £10 a head. 
Demorara cannot get rid of hei coolies without paying a fine of 
five millions , she mu't theiefoie go on sugar-growing whether she 
likes it oi no But wherever sug n can be giown rhea can be 
grovn ilso , an 1 coolis labour is quite suffi lently skilled not only 
for cutting the crop and shipping the bai k by hand or machine, 
but ilso for preparing the hlas^e There is eveiything to be said 
in favour ot employing the Gomess process at the place where the 
crop is grown First, a plant which jields four or five crops a 
^ear exhausts the soil with greit rapihty Ibe fibriue is onl) 5 
per cent ot the whole, aud the other 9 per cent should go back 
into the ground — the leives as leaf-mould, the sticks after they 
have served for fuel, m the form of ashes. Secondly, the less 
chemicals used the better , find if the process is applied when the 
bark i> soft and freshly peeled, a weaker solution will suffice to 
dissolve the gum Also, out of a ton of rhea-ribbons only 60 per 
cent of filasse is produced, so that to import filasse instead 
of ribbons would save 40 per cent of freightage. It is not to be 
supposed, of course, that any casual person can go and make his 
fortune by starting a ramie-farm But it does seem probable that 
much of the tropical soil and cheap labour which cannot be pro- 
ductively employed in growing sugar will be turned to this account. 
Piactically, the question resolves itself into this, — ( an rhea-fibre 
be produced cheaply ? And does any existing process produce it 
che iply without linpan ing its qualities ? It is too early for a fiaal 
answer But cloth made from hbie prepared by the Gomess pro- 
cess is two years old by now, and *hows no sign of anv defect ; nor 
is there reason to apprehend any, since do chemical of any injuri- 
ous power is used in the preparation. And as to the oneapness, 
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rhea-nbbons can be bought here for about £12 a ton, leaving a 
good profit to the grower, from these filasse can be produced, 
which will fetch about £50 a ton, having cost in all perhaps £30 
to turn out These are facts which every one would do well to 
consider who has an interest in the matter To put the case con* 
cisely, ramie is a fibre which cin supplant flux and compete with 
silk, and it can now be produced almost as cheaply as cotton If 
that is true, os a careful inquiry leads us to believe it is, can the 
tropical colonies do better than cultivate ramie ? — Spectator . 


Obituary— Dr. Herman von Nordlinger. 

Oar readers will hear with regret of the death of Dr He-man 
von Nordlinger late Professoi of Forestry at Tubingen and Hoben- 
heim, which took place on the 19th January at Jubingen He was 
78J years of age The late Professor’s admirihle wool sections 
are two well known to nee 1 much comment He published a set 
of 11 volumes of 100 eich, besi les s} ecnl sets to the French Forest 
School at Nancy and for us at Dehra Dun 


VII.-TIMBER ID produce trade. 

Churchill and Sim’s Circular. 

January , 1st 1897 


East India 
has been — 

Importation 
And the deliveries 


Teak —The importation of Timber 

1890 1891 

16 000 Loads 16 588 Loads 

17 140 , 14 371 „ 

1893 1894 1805 


and Planks 


1892 

7 023 Loads 
10 456 

1896 


Importation . 12 687 Loads 0 846 Loads 22 200 Loads 23 312 Loads 

And the deliveries 12,646 „ 10,620 18 390 „ 21,941 „ 


In no branch of the wood trade has the unusual speotacle of 
heavy supplies and a great rise in prices been more apparent than 
in the course of the market for Teak Timber during the past year. 
Even as late as December 1895, there was hi tie movement, but 
almo e t with the turn into 1896 cargo business began at an advance 
of 10s per load, and by the end of J muary the rise amounted to 
£2 per load, every availat le cargo being eigeily bought up In 
February, the market became a little feverish with talk of higher 
prices still, but this died away, and the market was quietly held at 
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the new level through the first half of the year, consumers fight- 
ing harl against paying the advance By the en I of June it was 
evident that the demind justified the prices, and a steady business 
was carried on at them till the autumn In October rates began 
to move upwards again each sale being at a small advance on the 
previous one, and finally in the closing months of the year, an- 
other definite and considerable rise was established It is satisfac- 
tory to note th it in s^ite of the enhanced cost the deliveries from 
the Docks in Lon Ion f >r tho \ ear amount to some 22 000 loads 
against an average of 14 000 Ion Is for the previous seven years. 
The trade in teak pi inks hoards anl scantling growB steadilly 
for generil purposes lut is of i much more letul nature than the 
trade in logs Looking 1 icl on the veir it has to he remembered 
that tin | omt from which th ri^e began wis a low one, and that 
maiket i« now high only in fompanson with the jears immediately 
preceling it It wis far higher than it is now in the years before 
that wh n there were no Navy Leagues at home and no French 
Government navil pro^rimmes ibioaJ 

( kdar —Mai AUAu —Shipments were limited to three small 
parcels (together 28 logs) the logs which were sizeable and fairly 
good sold wdl but wbeu sin til ind interior prices weit low To 
co i mind bettei rites this wood should bt of good length and pale 
in colour as well as sound md large Quotations are from 3Jd 
to 4Jd pei foot 

Rosewood— East India — The demand was rather quiet at the 
beginning ot the year but recentlv there has been more enquiry 
The stock brought forward as well as the few small lots imported 
during the year all found buyers at good prices Stocks are quite 
exhausted and as supplies are asked for small shipments of large, 
good logs might be made Quotations are from to £8 to £10 per 
ton 

Satinwood, — East India — Logs were shipped moderately, 
and when figury sold well, but for plain wood prices were general- 
ly rither lower , figurv boards were in demand and realized good 
prices Small shipments of fiaury logs or boards might now be 
made Quotation for logs are from 8d to 12d , and for planks and 
boaids from 9d to 15d per foot 

Ebony — Eant India — Only three small parcels came for- 
ward and these sold readily and well The market is now bare, 
and small shipments of really good logs would bring full quota- 
tions, which are from £7 to £8 per too 
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MARKET RATES OF TIMBER 


MARKET RATES OF PRODUCTS 

Tropical Agriculturist , January , 1897 


Cardamoms 
Croton seeds 
Cutch 

Gum Arabic, Madras 
Gum Kino 
Indiarubbei, A« c am 
, Emma 

M) rabolams M idras 
, Bun lay 

, Jubbulpore 

„ l ilcutta 

Nux Vonnc i Madras 
Oil Lemon Gi iss 
Orcbell i ( eylon 
Sand dwood, logs 
„ chips 

Sap in wood, 

Seed lac 
Tamarinds 


per lb 

3s Id 

to 

3s 2d 

per cwt 77s 6 1 

to 

80s 

)» 

30s 3d 

to 

32s 6d 


37s 6d 

to 

45s 

» 

£45 

to 

£55 

per lb 

Is lOd 

to 

2s 4d 

> 

Is 4d 

to 

2s 

per cwt 

3s 91 

to 

5s 6d 

»» 

4s 3d 

to 

7s 6d 

)» 

4s 

to 

6s 6d 


4s 

to 

6s 

»» 

Ss 

to 

7s 6d 

ptr lb 

2Jd 



per ton 

10s 

to 

12s 6d 


£30 

to 

£50 


£4 

to 

£8 

»» 

£4 

to 

£5 


70s 

to 

60S 


9s 





AVERAGE SEIZING RATES OF TWBBB IN TSB N.-W. F. Tl 


Statement of average selling rates of timber and bamboos in Mor&dabad, 
Bareilly Pilibhit Delhi Bulaudshahr and Cawnpore for the month of 
Dt-ceir ber 1896 


Description 

Timber scantlings 
per score J 

1 Bamboos per 100 
| score j 

Rima&ks 

From 

To 

From 

To 



TAP 

RAP 

RAP 

RAP 


MOr ADABAD 

Sil 10 lots (1 lee) 
bill « l Sal t J Sal 

K w L x 4 \ bain 

Sill 1 1 1 p Btf* " x °4 x 2£ 

Ban 1 b ol J t 10 per 100 
soo re 

20 0 0 
0 0 0 
3 0 0 
0 8 0 

25 0 0 
bO 0 0 
40 0 0 

0 10 0 

50 0 0 

75 0 0 


BAKLILLY 






S41 10 lora l olcs) 

5 0 0 

10 0 0 




Si at 1 sain &o Ivans 

12 x 6 x 4 

Sdl bed p sts " x 2$ x 2^ 

Bamb os of J to 10 per 100 
score 

/ 25 0 0 
\ 40 0 0 
10 0 0 

35 0 0 
50 0 0 
60 0 0 
25 0 0 

50 0 0 

137 0 0 


P1L1BHII 






S41 10 lore (Poles) 
bill and bam Ac , Karis 
12 x 5 x 4 

S41 be 1 posts 7 x 2i x 2* 

Baml oob of 9 to 10 per 100 
score M- 

33 0 0 

30 0 0 
4 0 0 

60 0 0 

40 0 0 

5 0 0 

33 0 0 

/ 80 0 0 
\ 400 0 0 


DELHI 

841, 10 Tors (1 oles) 

841 and bain Ac < Sal 
Karis 12 x5 x4 \ Sa n 

S41 bed posts 7 x 2J x 2fc 
Bamboos of 9 to 10 per 100 
soore 

6 0 0 
1 30 0 0 
\ 18 0 0 
8 0 0 

7 0 0 
58 0 0 
25 0 0 

9 0 0 

20 0 0 

75 0 0 


BULANDSHAHR 






841 10 Tore (Poles) 

841 and Sain Ac Karis 

12 x 6 x 4 Sain 

S41 bed posts 7 x 2$ x 2$ 
Bamboos of 9 to 10 per 100 
soore 

12 0 0 

30 0 0 

1 

13 0 0 

33 0 0 

48 0 0 

66 0 0 


CAWNPORE 

841 10 Tors (Poles) 

S4I and Sain, Ac , Karls 

12 x5 x4' 

841 bed posts, 7 x 2J" x 2*" 
Bamboos of 9 to 10 per 100 
soore 

4 0 0 

24 0 0 
9 8 0 

6 0 0 

42 0 0 
12 0 0 

26 0 0 

45 0 0 
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Extracts from the Times Summary of Trade of 1896, 

Gums ( Messrs S Figgis and Co London) — Excepting for a 
small speculative movement in Aribic and gulden rise m prices m 
the spring, there is little of interest to report Imports show a 
great filling off 5o0 packages being offerel in sale compared with 
1 450 packages 1 ist year Demand has been slow but prices show 
an advance of about 5s per cwt comp ire 1 with 1 ist yea r . We 
have again to report a very active trade in kowrie with, as a 
general rule, alvmcing rates an 1 we close at prices which show 
on the average 10> advance on pale re scrip d 5s on amber and 
about 10s on dirk amber , 5s to 7s on three qu irter sctaped 6s 
to 7s on balf-sorifed 2s to 3s on [lickings Dark brown fine 
scraped an 1 three-quartei scraped LOs to 15s pirt st raped and 
rough lots 5s to 7s 61 learer Bush No 1 10s to 15s dearer, 
but Nos 2 an 1 3 practi ally uuchan^el Chips are 5s to 10s , and 
siftings and dust 7s to Ss per cwt dearer Impoi ts and deliv- 
eries are abo it on par with 189 5 Our srock as we close 
shows a reimtion of upwirds of 600 tons, and shipments from 
Aucklanl to all p irts are on a still furtlur re luted scile 

Shellac ( Messrs Re) nolds and Sellers) — The past year has 
been ino>t dis ipi omring to hoi lets and bu\ei «. ill through prices 
showing, with very few exceptions a continual decline the closing 
quotations being the lowest of the y^ar The shipments from 
Calcutta for the seison 1865-96 were the heaviest on record being 
128 L02 cases — Englind receded about 16 000 ml the Continent 
13 000 cases more than last year whilst America received 6,000 
less Earlv in March reports came to hint respecting the B)sacke 
crop — April-June — which was anticiptted to be a short one, and 
later advices estimated it as an eigut annas ugainst 13 annas last 
year In Mav this was further reduce! to four annas with native 
sellers of previous cheap sales declaring lefault Owing to the 
drought m In ha id vices caine to hand in 0 t>ber reporting that 
the Coosmee crop woulu be affecte 1 Shipments for November 
were heavier than expected the dearness of money ruling in 
Calcutta influencing the natives to press their goods forward Busi- 
ness both for arrival an 1 delivery has not been so large as m pre- 
vious years button showing a great falling off Very little has 
been effected m fine and fine second orange, whilst A C Garnet 
has failed to prove an attraction Good second orange shellac now 
stands at 80s, against 102s a year ago A C Garnet at 80s., 
against 100> , and good third button at 72s against 90s Dur- 
ing the year 55,362 cases have been landed, 48,354 delivered, and 
stock now amounts to 25 699 against 18 69 1 cases a year ago 

Tanmnq Materials (Messrs Wittar! ( rip, and Co, London). 
— Mimosa Bark — There was not much stocls at the beginning of 
the year, considerable quantities having been sold previously at 
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a reduction to effect clearances The early prices at the opening 
were, for best ground Adelaide, £10 to £10 10», and £l less for 
moderate samples At midsummer the mat kets showed weakness, 
the outcome of which was a re luction of 20s , after which a slight 
revival took place Ouirent vilues are now, for best Adelaide, £8 
10s to £10, and Portlind, £8 10*. Gamber hiB dec lined in value ; 
the prices at the end of 1895 were 18s 6d to 19s. 6d , but in Janu- 
ary 17s. 6d , was accepted ; considerable business resulted, causing 
a parti il reaction; afterwards a steady dt clme was experienced 
until in August quotations showe 1 a drop of Is 6d to 2s. per 
cwt Efforts were m ide fo rall\ the in irket, hut prices went in favour 
of buyers, and now m iv he quoted at 14s 3d for spot and a frac- 
tion less tor arrivil For V iloni i a dull demand prevailed during 
the first hilt of the year, ciusing puces to recede, until good qual- 
ity Sun mu was puichised it £8 Itls to £9, in consequence of 
which Urge transactions took plac e for forward delivery, and the 
Smyrna m irket ilvancod Ins checked business; quotations, 
however, assistei bv unfivom ible leports as to the condition of the 
crop, advmced to £10 f oi good ind £8 15s to £2 foi fan quality. 
Lately a further rise has t ikon place 

Teak (Messis Denny, Mott, and Dickson, London) — Teak 
timber his advmced b\ leips and hounds during the last 12 
mouths, and the present impoit prices of £13 10s per load for 
Burin i and £12 For Bingkok ougoos show a rise in prices of some 
85 per cent as compared with those ruling at the commencement 
of 1896 Shipbuil lers and other important consumers of this 
timber, who h id become accustomed to the depressed prices of the 
last few jears, hive natuiall) been leluctant to respond to the 
increased pretensions of the teak shippers, and rumours of syndi- 
cates “ cornering the market,” both here aud at the shipping ports, 
have been put about and caused friction in quarters where the 
broad facts of the position have not been appreciated. These facts, 
however, will be seen more clearly now that the figures for 1896* 
show a record consumption fot Europe of some 80,000 loads, as 
against an average consumption of 50,000 loads for the previous 
four years, or an increase of some 60 per cent. The largely 
increased trade of the count iy caused an exceptionally good 
demand for teak, both for commercial shipbuilding and for rolling- 
stock construction. To the above general business demand mast 
be added the constantly-increasing demand for teak for naval pur- 
poses Shippers assert that every possible log has been shipped to 
Europe during the past 1 2 months to meet the growing demand 
ftom this side, and that all the "treams and watercourses from the 
Burmese and Siamese forests have been absolutely cleared of logs, 
so tnat the present season's limited supplies from the forests oannot 
be supplemented from “ neaped ” log- and old stored stocka, as m 
the case of past years, wheu the prices ruling m Europe have 
s own little or no inducement to shippers to press forward wood 
which they could afford to hold for a rise in the iparket. Every 
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nerve seems to have been strained to push forward all available 
supplies, as of the about 68,000 loads imported to Europe during 
the year at least a third has been of a quulity and conversion dis- 
tinctly inferior to the standard of European squares ” — a fact 
accounted for by the exhaustion of the stocks of first-class wood 
at the shipping ports having led to the stepping-in of outside specu- 
lators who have bought any wood procurable from the natives 
and shipped it to Europe regardless of quality m the hope that 
“ anything ” would sell on a rapidly-rising market This expec- 
tation has, whether wisely or not, been encouraged by some consu- 
mers on this side, who, smarting under an impression of being 
“cornered," sought to bu) outside the usual channels The open- 
ing up of the Bangkok supplies has so widened the field for com- 
petition that it is now difficult to perceive an\ ‘ corner ” being 
possible m teak, the more especially as every operator, however 
small, can now ship small parcels by steamer In respect to the 

{ iresent position the year opens with some 12 000 loads less of teak 
anded stocks in Europe than at the commencement of 1896, whilst 
the secured forward supplies afloat and chartered for show a total 
of 28,500 loads against 37,500 last year Supplies from the Bur- 
mese and Siamese forests are not expected to exceed 50,000 loads 
fit for shipment to Europe, but how far this may be added to by 
inferior shipments remains to he seen 



TEE 

INDIAN FORESTER 


Vol XXm.] March, 1897. [No. 8. 


Coppice with Standards in the Vosges* 

An Example, 

Th* October and November Numbers of the Revue des Eaux 
et Forets contain ai tides on the above subject from the pen of 
M Henri Warier who has b< en making cureful experiments on 
the cover of r lie standard*-, ur d who will be remembered as a keen 
forester and a good (omride by those who were at Nancy some 
twent\ -seai sago Although the oak and beech referred to do not 
exist in India there are other trees to which M. Watier’s ideas 
and methods mi-v be a| plied, and 1 therefore reproduce the 
prmci| il point*- of the ai tides in question • 

Not onh in ttie Low< r Vosges but also over a great part o£ 
Fr inee, an 1 in other countries, too, the conditions of forest supply 
are ch mging Foimeilv the standards produced a certain amount 
of timber which was mostly used up locally, while the firewood 
was necessary in laige qu nitnies to maintain numbers of local 
factories, foundries glassworks <tc But the tendency of modern 
commerce has been to extinguish these small industries in favour 
of a few very large concerns using coal At the same time, the 
improvement and increase of sawmills, and the immense develop- 
ment of the railway network, make it possible, and, indeed, ueceB- 
san, to transport ihe forest produce to rhose places where the 
density of the population demands it. The result is, that the 
importance of the standards has greatly increased, while that of the 
coppice has diminished. Whv not then, convert to the seedling 
regime ? The answer is, that in some cases it is impossible, or in- 
advisable, in others, the necessity for a more or less difficult and 
doubtful experiment is not distinctly proten. In fact the simpli- 
city and order of the coppice method aTe not to be lightly 
abandoned, especially *as the tradfe appears still to prefer moderate 
sized goods to handle, in the case in point The problem thus ts, 
hxno to preserve the advantages of the coppice method, while pro- 
ducing the gr atest possible number of standards Several solu- 
tions have been proposed, mostly based on the cover of the 
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standard* The “ hub* age normal * of M Purel m .y he selected 
as the t) pe of these It de | on Is upon ex u t ( ilcnl mons of the area 
stnctlv necessary in otder that qfce coj | ice ma\ | roduce the num 
ber of likely stems require 1 for tie innuil reservation, neither 
more nor le«s lhe method is a pun 1) “i eculmve oi e involv- 
ing numerous experiments on the (over an 1 nnnmenr ot the trees 
and endless calculations M \\ atier h is m u ke 1 one or two coupes 
according to thi- svstem hut the ie<*ult iein iins to he seen 

Naturally the piesent Its us«ion only ret. r* to forests on soil 
capable of prolunng a consign! le am unt of large tnjher. 

The forests in whu h M Wa^n i s e\| ernn^r t- were mu le are 
those of Amgeville, Bulgnev die, \1 m li es—ur-V ur Vauloncourt, 
and Parej-Saint Ouen situate il out 12 miles from Nenfchareau. 
The principal woik wi«> done in the thiee fir^t mentioned which 
were chosen espeuallv on account of the | ropornon of oak stan- 
dards the} contain Aingevi le is juie oak , Bulgnevdle has 75 
ger cent oak with 25 per ceut beech, while Mundres has half and 

Avnaemlle — Coupe No 4 is a forest of the pi un« of 4 hec- 
tares 35 ares cont lining co| | ic e 2 ( ) md3))e.rs oil growing on 
the Grv j hse i 1 m< *tc nc Its j io Inc non is p«tim »ted ai 15 stales of 
billets and 700 faggot- oi 40 cubic metres* per hectuie lhe re- 
serve is consituted as follows — 

222 0.1 s 
2 Beech 
It 6 Various 
310 0 iks of 0 88 girth 


I Class 368 
(34 per hectare) 


II Class 314 
(72 per hectare) 

III Class 40 
(9 per hectare) 


1 B ech 


2 H 
1 A 
20 
H 
4 
3 


ornbeam 
pen 

Oaks of 1 25 girth 
of 1 50 
of 1 75 
of 2 00 


Exclusive of the I Cla«s the }ield amounis to — 

II Cla«s 217 m 

III Cla«s 110 m 

The re erves abandoned contain — 

146 Oaks and 8 Various, of 0 50 girth 


j 317 m c or lb m c per hectare 


81 

68 

29 

9 

9 

2 


6 

1 Beech 


0 75 

100 

1 25 
1 50 

1 75 

2 00 


344 15 Various 

The volume of which Vole and crown rmrorts to 230 m <?., 
of which 3z4 m c is oak, or 53 m c. pei hectare 
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The conpe thus contains just before Ike felling a total 
volume of — 

128 m. c. per hectare in Classes II, and ILL. 

5 „ .. .. £ las9 1 

45 „ „ „ Coppice 

178 

Butgneville — Oonpe No 12, of 5 59,X., aped 85 yeart, 
(that being the rotation here), «%itu. ite on a lower lias sandstone 
plateau an excellent forest ^oil, e^mnited at lo steres of billets 
and 60 1 faggots or 40 me, per bet tare. The constitution of 
the reserve nee I not be given hetc It is given in tabular form 
lower down, w ete, howe\e?, the •* \anous ” are clashed as oaks, 
for t he reasons there stated Iln* details above given tor Ainge- 
vi lie will suffice loi tho^e who ma\ attempt similar work in this 


count n . 

The volume of the reserve is : — 


II 

Class, Oak and Ash 

123 m. c 'j 

>- 156 m. o. 


Beech and Various 

83 m c j 

> 

III. 

Class, Oak and Ash 

213 m. c. 'j 

4 

k 275 m. o . 


Beech 

62 in. c. J 

1 

431 m. e . 


or 77 m. e. per hectare. 

The trees aba ldoned comprise 1 96 oak and ash, 69 beech, 
and 15 various These 2 SO tree* yield — 

Oak and Ash 253 m c. 

Beech and Various 98 m c 

The coupe thus contains, just prior to the felling — 

140 m c in ('lapses 11 and III. 

40 m. c. in Coppice 
5 m. c in Class I, 


l 


351 m c. or 63 m. o. p©r 
heci are. 


185 m. c. 

Mandres — Coupe No. 10, same situation and soil, 6, H % 94, 
A , aped 35 and 36 ^eirs, estimated to produce 1() stores of billets, 
and 600 faggots or .>7 m c pei heftate. r l he reserve comprises 
oak, beech and other*, 1 < la*s 585 II Class 372, III Class 95, 
wiih a volume, ex< Inding 1 1 i*s. I, of 589 m c, or 99 m. c. per 
hectare The trees abandoned are 492, with a volume of 667 m. c., 
or 109 m. c per hectare. 

The coupe thus contains, just prior to the felling — 

208 m. c per bectaie in Classes 11 and III 
87 in Coppice 
5 in Class I. 


^50 m. c. 
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The cover of the Standards — It was taught by Messrs Lorenz 
and Parade that on good soils, just before the telling, the stan- 
dards ought never to cover more than on**-third of the surface The 
propriety of this pi inoiple has been contested, by Vlessr> Pmou 
and Bartet among others The three seleote i ooupes abovem*-n- 
tioned, being on good soil, it beoomes interesting to «*ee what is the 
coyer of the reserves in them By cover is meant the area of the 
horizontal projection of the crown In practice this is taken as 
the area of the cirole described round the mean di uneter of the 
horizontal projection This mean diameter is foun 1 with sufficient 
exactitude by taking two diameters at right angle-* to one another 
Accordingly M Watier measured these two diameters for each 
tree in the three ooupes referred to which m ty he called “ ex- 
ploitable ooupes’* But, rightly suspecting important different e* f 
he was induced to make similar mea-iiremenrs m the preceding 
ones which hid bteu felled over an! containel a two \eai old 
regrowth These coupes may be cilled 'exploited dupes” The 
trees were clissed b> species and size as follows m the exploita- 
ble coupe , a mein girth was loun i for the trees of ('I t>s IL (01 of 
two rotations) , the reserves of (^lass III ind upwirds wire livided 
into groups at intervils of 0 25 beginning with i girth of 1 25 
and the abandoned trees into groups at interva so 0 25 beginning 
at o 50 The reison for separiting the trees uban loned from 
those reserved is, that it is a rule, in marking a coupe that when- 
ever there is a choice between two trees of the sa ne size, the one 
with the better develop© 1 crown is reserved ind the other aban- 
doned In the ex tinted ro ipe the trees were livid si into groups 
at intervals of 0 25 beginning at 0 50 girth The num »er of trees 
measuned was 1,312 oaks 408 beech m 1 40 various These la-t, 
being so few, have been classed as oaks without introducing any 
appreciable error. 

The following are the results of measurement in the exploi- 
table coupes i — 

AINGEVILLE 
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It wonld take np too much space to give the detailed figures for 
Bonneville and Mandres, suffice it to say that m the former the 
reserves cover 80 Si ares, or 14% the trees abandoned cover 54*47 
are**, or 10% and the total cover is l hect 85 29 ares In Mbo* 
fires, the reserves cover 1 hect 29 58 ares, or 22% the trees aban- 
doned -cover 1 hect 06 2 1 ires or 23% and the total is 2 bsot. 
64 82 ares, alwi\s exclusive of the 1st class, or trees of the age of 
the coppice Thus, the 128 m c of Aingeville oover 18 ares, the 
140 m c of Bulgnevillc c ver 24 ires, and the 208 me of Man- 
dres cover 46 ares. The disproportion between the volumes and 
the areas is due to the composition ; at Aingeville there is a large 
number of small oaks hilf smothered m the coppice, while at 
Man Ires there are more large trees including beech, which have 
the ma^terv over the coppi e The point is this that the maxi- 
mum cover foun 1 was 4) ires for 208 m c whereas M Bartefc, 
in his investigations found that volumes of 80 to 90 me cover- 
ed 61 to 63 ares The discrepancy requires explanation, and can 
only be due to the fact th it VL Bartct must have measured ihis 
oover in exploited coupes instead ot in exploitable ones It thns 
becomes ot interest to see what would be the cover of the reserves, 
had it been measured afttr instead of before the fellmg. This is 
shown in the following table — 

Aingbvillb. 


Claeses and 
number 

Diameter 

1 D 
of the 
Crown 

Cover 

C ver 
per Class 

Cover of 
the trees 
reserved 

Cover of 
the trees 
abandon 
ed 

Total 

Cover. 


metres 

sq m 

h a 

h a 

h a 

h a 

£14 Oaks II Class 

7 4 

43 

1 36 02 

\ 



20 Oaks of 1 25 

90 

64 

12 80 

1 1 AA 40 



13 „ 1 50 

10 3 

83 

10 79 

l 1 W 76 

/ am QQf/ 



4 „ 1 75 

11 5 

104 

4 16 

j °r 



A „ 2 00 

12 6 

125 

3 7o 

) 



154 Trees of 050 

4 6 

17 

26 8 

\ 


2 83 66 

87 „ 0 75 

65 

33 

28 71 

I 


or 66% 

08 „ 1 00 

8 3 

54 

36 72 

I 

1 90 14 


80 „ 1 25 

90 

64 

19 20 

V 

— 18 01 • 


9 ,, 1 50 

10 3 

83 

7 47 

i 



9 ii 1 75 

11 5 

104 

9 36 

1 

1 17 13 


2 „ 2 00 

12 6 

116 

2 50 


or 27% 



Bulgneville and Mandres are similarly treated In the former, 
the figures work out as follows oover of the reserves I hect. 
72 87 ares or 31% cover of the trees abandoned, 1 hect 18 96 

* The tame unit! of oover having been applied alike to the reserved and to 

tbs £r?ef abandoned, a dedugtwn of 10 per oeot la made from tye Utter, ^ WM 
done by ^ fMtit 
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ares, or 21 % total 2 heot 9183, or 52 % In Mandres, the 
rover of the reserves works out to 2 beot 00 08, or 34 percent., 
the cover of the trees abandoned to 1 hect 91 22, or 32 per cent., 
total 3 hect 91 30, or 66 per cent 

The results thus differ widely for trees of the same girth, 
according as Lheir cover is measured just before or soon after a 
felling Thus per hectare — 

At Aingeville, 18 ares before , 65 ares after the felling 
Bulgneville, 24 ,, 52 „ „ „ 

Mandres, 45 „ 66 „ ,, „ 

from which it may be conelu led — 

I That the cover of stand irds varies wid ly according as it 
is measured befoie or ifter a felling, 

II Tint there is i greit expansion of the ciowns immediate- 
ly after a ft llmg ,* 

III That this expulsion is much greater in a young crop than 
in an old one , 

IY That in the exploitable coupe the dictum of Messrs. 
Lorenz ar.d Fande is not far our ind they themselves 
laid it down an apt roximition only 
The Coppice Rotation — When the circumstances soil, &c, 
permit, the lotation should alwat s be a long one 30 vears or more. 
Doubtless, a short rotation isolites the standards more often, 
and they take on a sudden lmrement each time, but the benefit 
of this is neutralised bv the injur) to the coppice, and by other 
disadvantages Until the aje of 18 ^ears> the coppice furnishes 
litile more than brushwoo 1 of little v due while after this age the 
brushwood begins to turn into billets, having a much higher 
market^value Evi lenth at 30 \ ear" old the proportion of bil- 
lets will be ver\ con«i leral le and in the Vosges the value of bil- 
lets is about double that of brushwoo 1 per me As an instance 
may be cited the coupes of Vreconrt in 1891 14, which sold for 
1,600-2,000 fr per hectare, while the 20-year old coupes of the 
locality brought in less thin half With a rotmon of 30 years, 
the first claS' stems reserved for the first time are strong enough to 
resist atmospheric influences which is absolute] v necessiry if an 
Intensive culture is aimed at Short lotations frequently provide a 
pitiable spectuc le of i oung stems unable to bear the weight of 
their own crowns A long roration alone can furnish boles long 
enough for all uses many othei wise fine logs selling fora mall 
price because of their shortness The copf ice abo suffers less from 
the cover to the stun lards un ler a long rotation than under a short 
one, since a crown of given area uoes far less harm when it is 
high up than when it is low down 

1 he increment of the standards — In 1886-^7, with a view to 
carrying out the 4 halivage normal” of M Burel, M Watier took 
the trouble to measure the size, the height, and the cover, of some 

■* Thi*, with it* accompanying increase in volume, M a fact having a certain 
^fypia| on the ** Thinning* controversy,— vide Nov. No , pp 439 0* 
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4000 standards He duly carried out the Burelian ideas, and 
though thi* fact has no partw ular interest for us at present, there 
are «ome correlative results that may be of service 

Coupe No 7, Cmton de l’Etang Forest of Parey, cut in 1885, 
had been last <ut in 1839 It wa* now found to contain 748 m. e. 
in the stand ird* of Clasn II and over Allowing for losses by 
accident, to the extent of 25% in the 1st Cla^s and 5% in the Hnd 
Class, it w is shown as the result of VI Watiers measurements, 
that the reservation of 1889 had been as follows . — 
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The figure-. 1 9 and 2 1 are factors or coefficients ; 1 9 applied 
to oak or hornht un bole - gives the volume of the whole tree ; 2 1 
applies to beech in the puitnnlir lonilitv. 

lhe aoove t ihle shows that in 27 v ears, 248 m. c. or 66 m 
c. per hect became 748 m r or 200 m c per beet. For every 
m c reserved in 1S.J9 6 m c were found in 1886. 

The annual increment of the standards therefore is 2 — g 7 ~ =5 

m c 

ConpeNo 7 Canton de la Rippe, Forest of Vaudoncourt, was 
similarly treated The loss bv accident was put at 20 % for 1st 
Classstem", and 3 % for 2nd class the reserves generally being less 
numerous thin at P trey, and so much the less lik^lv to get damaged 
in the fellings Here it w is found thut 165 m c per hect reserved 
in 1838, became in 28 years 423 m c oi 99 m c per beet., 1 m. c. 
becoming 26m c, the mean annual increment therefore was 
= 22m c per hectare 

Coupe N 0 8 of the Communal Forest of Velaine-sous-Amanee 
is referred to by M Broil hard in his Am4nagement, Here, 56*6 
m c and 56 steres of branchwood in 25 rears became 135*2 m. 
c. of stems and 132 steres of branchwood. Here, in 25 years 1 m. 
c. becomes 2 4m e , in 30 years it would become 2*7 m c. 

From the above facts it may be concluded that in 30 years, on 
good soil, the reserves triple their volume, peihaps a little less if 
they are pure'y oak For <iome v ears past the older clashes have 
been numbered and belted. The extension of the practice to the 
2nd. C lass trees of all species would supply mo-t valuable 
data by the end of the rotation. In some parts of India the prac- 
tice exists of numbering the whole of the standards, which actual- 
ly does prevent tLeits fairlj efficiently foi a year or two, bat the 
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foH benefit of the work is lost because the staff is too- Weak to oner 
verify the standards remaining m any coupes older than the recent 
ones, and as a matter of fact not only do the numbers disappear, 
hot the trees themselves do the same 

Maximum volume of the reserve — In the five oonpes already 
mentioned, the volume of the standards was, at the time of fari- 
n'* — 

Amgevilie 126 m c per hect fora rotation of 30 years 
Bulgneville 14K> ... ... .. 25 „ 

Mandres 203 ... ... . 35 „ 

Parey 200 ... ... 27 

Vaudonconrt 100 . . . . 28 „ 

In coaipes like Aingeville Bulgneville and Vaudoncourt it is 
evident that the standards might well be more numerous , in the 
other two, the area left for the coppice seems reduced to its 
minimum In No 9 of the reserve quarter of the forest of Samt- 
Ouetfr the coppice is aged 25 to 31 years, m oak and beech The 
area being 10 hect 21 are* the standards amount to 853 m c, 
the ahandonel trees to 1464 m e, total 230 m c per hectare 
Tbie coupe is bastard high forest one half of the area being with- 
out coppice Hence it is if parent tint 230 m e per heit is too 
much while 200 m c per hect leaves enough coppice to furnish 
the requisite l*t Cla«s st< ms for reservation T1 us the con- 
dition to aim at m marking is, to have 20 n m c per hectare, 
covering about 40 ares, in the coupe when exploitable To obtain 
this stock it will be neces-ari to re*er\e 6*) to 70 m c per 
hectare, if the foie^t is oak and beech, 75 to 80 m c if it is jure 
oak Once the reserves are thus c onstituted the felling will be 120 
to 135 m c every 30 years while the mean annual increment will 
be 4 to 4 5 m c 

Proportionate numlers of standards Wastage — Every stem 
reserved does not become a mature tree anv more than every 
child becomes a man There are always some th it f eri-h by nature 
or accident It is therefore necessaiv to know what allowance 
most be made for this wa«te in each class Tl ough small in the 
older classes, it is considerable in the joung st Hence in order 
to make sure of the 70 or 80 m e per hectare required to develop 
into 200 m c , it is necessary to reserve a certain proportion m 
excess, to allow for disappearances accidental or designed What 
m this proportion ? It varies for each class ot each species and 
must be determined on the spot There is thus a coefficient of survi- 
val, namely, the proportion which the trees that reach maturity 
bear to the number originally reserved If we have to reserve loO 
trees of one cla«s in order to obtain 89 trees of the nexi higher 
dass, the co-efficient is 8 M Watier found that the co-efficient for 
first reservations varied from 90 to 75, according to the local 
chances of breakage or death, while that of the older classes went 
down as low as 40 on account of the inclusion of short-lived 
species exploitable at 60 years. He recommends therefore that 
the necessary 75 to 80 m. c. for oak and 65 to 70 m. c. for beeoh and 
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oak should be reserved in due proportion among the superior 
classes, with about 100 young stems additional at each felling. 

The co-efficients ot survival tor standards may be applied as 
follows : — 

100 I Class reserves give 100 x 0 8 = 80 trees 30 years old 

80 II Class „ „ 80x0 0 = 48 „ 90 „ „ 

40 III Class,, „ 48x0*7 *=36 „ 120 „ „ 

36 IV Class „ „ 36 X 0 052=23 „ 150 „ „ 

The volume of these might be : — 
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But this is too much, as the maximum has been already pnt 
at 100 m. c lhe above figme^ mint theiefote be reduced in the 
proportion of 248 to 200, or four-tilihs. Thus, making 80 first 
reserves, we «hall get — 
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Of this number, the felling would include 

19 trees at 4 6 m. c. = 87 m. c. 
29-19=10 „ „ 2 3 „ =23 ,, 

38—29= 9 „ „ 09 ,, = 8 ,, 

65-38=27 „ „ 0*2 „ = 5 „ 

128 

And the reservation would include : — 


19 trees 

at 2 3 

m, c, =44 77i. o. 

29 „ 
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n “26 „ 

38 

„ 02 

„ -18 „ 

80 stems 

... 

... 
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Measurement of the cover —The division of the standards into 
size classes, and the measurement of their girth at breast height, 
have alreadv been explained. The measurement of the cover is 
done a k follows Two guards are provided with a staff each and a 
tape. One guard places his staff directly under one edge of the 
crown, and holds tne end of the tape touching it. lhe other 
guard goes to the other side of the crown, and takes the reading 

n 
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up to his own staff similarly plaoad They then repeat the opera- 
tion at right angles. The officer carries a plumb line, and sees 
that the positions are correct. It is best to employ six men, four 
to measure the two diameters of the crown one to take girths, 
and one to keep the register. 

Relation between diameters of crvwn and stem . — Let the dia- 
meter of the crown be represented in the exploitable ooupe by 0 
and m the exploited oonpe by D, the diameter ot the stein neing d, 
The results are shown in the following tables 


Table 1 — Cover of oak tn the exploitable eouj e 
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Table II — Covet ot oak in the explodtd come 
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Table III — Relation between the diameters of the crowns of oak* 
in i.he exploitable and exploited coupes. 
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7 able IV — Cover o] Beech in the exploitable Coupe 
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Table V — Cover of Beech in the exploited Coupe 
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Table VI — Relation Utwtin the diameters of tfu Crowns of 
Beech in the exploitable and exploited ( onpes 
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From the above tables certain conclusions may be drawn. It 
has been already stated thnt the cover ot tbe tree abandoned to 
felling is, or should be, smaller than that of the tree reserved. 
Table I shows that for oak and light-demanding species the rela- 
tion -Q_m the exploitable coupe is fairly constant, increasing slight- 
ly with the diameter of the tree up to 0’55 m. and then again lde- 
creasing. 
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Table II shows that m the exploited coupe the relation .®- du 
mmishes as the diameter of the trees increases, but it remains 
always greater than the corresponding relation JjL m the exploit- 
able coupe. 

Table III shows that the relation ^-between the diameters of 

p 

crown of tree of the same size in the exploitable and exploited 
coupes, vanes inversely with the size of the trees It is always 
greater than unity, and varies from l 3 for old trees to 2 for young 
ones. 

Immediately after the felling, the oak crowns, no longer con- 
fined in the coppice, «»uidenly spread out For trees of 0 20 
diameter of stem, the diameters of the crowns are as 2 to 1 and 
the areas as 4 to 1 Hence the necessity of distinguishing clearly 
between measui emi nts taken m an ex^ loit ible, as against an exploit- 
ed, coupe Any confusion on this point mu^t lead to giave error 
There is, of course a direct causal relation between the expansion 
ot the crown and the increment of the stem, but it is not necessary 
to assume that the increase of crown carnes a corresponding 
increase of leaf surface Indeed, this is not prove!, but whether it 
be so or not, the leives, even without any inert ised surface, obtain 
a u uch greater si are of light and heat, which tianslates itself in- 
to increased activity and cori esponding increase of wood manufac- 
ture The relation -*L show^ how much a light-demanding spe- 
cies suffers, not onlv from the surrounding coppice, but from th e 
reserves of other species notably those with heavy cover 

'therefore aitention must be paid to the due ‘■pacing of the 
former, and if the fellings are preceded by thinnings, advantage 
should be taken of the oppoitunit} to free a sufficient nurnoer of 
promising stems for the future standards 

The remaining three tables refer to beech a shade-bearing 
species Table lY shows that in the exploitable coupe the rela- 
tion Dl vanes inveisely with the size of the trees, but it is always 
greater than the corresponding relation for oak It follows that for 
tiees of the same size, the beech has alwa)s a larger crown than 
the oak This is natural, since the beech refuses to let itself be 
oppressed by the coppice Tables V and VI together show that 
m the exploited coupe the relation -5- again varies inversely with 
the size of the trees. For trees of the same size, it is always 
greater than the correspond ing relation id the exploitable coupe. 

The same two tables show that the relation JL_ between the dia- 

D 

meters of crowns of trees of the same sized trunk in the exploit- 
able and exploited coupes varies inveiselv with the size of the 
trees It is always less than the corresponding relation for oak. 
Thus, like the oak, the bee<hputs on a rapid increase after a fell- 
ing, but to a less degree tl an the oak, because it was m less need 
of release. Age for age, the beech is always larger than the oak, 
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one reason being that it does not suffer its neighbours to encroach. 
The oak does, and for this reason it is foun i necessary to specially 
free periodically certain histone oaks in the forest of Saint-Ouen- 
les-Parey. It may be of interest to mention these oaks : they are 
the Chene des Partisans 7 40 girth ; the C hene Henri , 5 20 girth ; 
the Chene Charles X, 5*25 girth, and the Chene de la Ref>ubltque , 
5*0 girth ; not a had show for one forest In murkmg a coupe, 
this expansion of the crown must be borne in mind, and the spac- 
ing carefully attended to, or it may happen that trees which seemed 
far enough apart may close up their crowns and crush out the cop- 
pice in patches 

Variation of cover during a coppice rotation — In the exploit- 
able coupe the diameter of oak crowns is 13 to 15 tunes that of the 
stem, in the exploited coupe it is 10 to 25 times The annual 
increase of stem diameter is 6 to 7 millimeties, or about a fourth 
of an inch Apphing the-e figures m the exploited coupe where 
measurements are easv, we may form an idea what the cover will 
be like by the next telling. For mstanee, a stein of 0 30 diame- 
ter in the exploited coupe will have a crown of 0 30 by 25 3=7 6 
w». Just befoie the next felling, the stem will be 0 48, and the 
crown 0 48 x 13 3=6 4 m An oak ot 0 50 in the exploited coupe 
has a crown of 0 50 X 20 6=10 3 Just before the nexr felling 
the stem will be 0-68, and the crown 0 68 b\ 14 2 — 9 7 m It 
appears strange that the crown of the same tree should be less in the 
exploitable coupe than it was when the coppice was two or three 
years old, but such is the case, and if we aid the cover of a hun- 
dred or so young stems per hectare, reserved but not counted in 
the exploited coupe, which have now acquired a diameter ot about 
0‘25, we reach the curious re-ult that in the exploitable coupe of 
oak, the cover of tl e reserves is approximate!} wlmt it was when 
the coppice was two or three }ears old Thi- is explained by the 
fact that in the exploitable coupe all the existu g standards are 
measured, whether flourishing or in process of suppres-ion, whilst 
in the exploited coupe all the latter have been cutout, leaving none 
hut fine trees For mixed oak and beech, the cover over coppice 
of two or three yearB old is aboat four-fif h« of what it will 
he when the coupe is exploitable In thi9 case, equality only occurs 
when the coppice i* 5 to 7 years old. From the abose it may be de- 
duced that in the course of a coppice rotation the cover of the stand- 
ards passes through a maximum, the prooess being somewhat as fol- 
lows. Previous to the felling, all the standard oaks are crowded by 
the coppice, under the influence of which the branches are pressed 
closer to the trunk, some of the trees even becoming suppressed. 
At the felling the coppice di-appears, and with it the suppressed 
trees The finer trees only remain, and these are sudden iy isolat- 
ed. The branches, now at libertv, in their search for beat and 
light, and partly through their unsupported weight, extend them- 
selves more horizontally, the angle oi insertion increases and the 
Crown tends to become more globular. The expansion, sudden sit 
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-first, becomes gradually slower, and for 6, 8, or 10 years, ad long 
as tbe trees are isolated, tbe cover increases About the tenth 
year, the coppue, having grown up, begins to force the breaches 
oloser to the crunk, so that, from tint time on, tbe cover ditnioiebes 
till the end of the rotation Bv the time the felling arrives, a 
certain number of the trees, no longer promising as reserves, coin© 
nn ier the ixe In the cise of a conversion, tbe mixed coppice ef 
beech, hornbeam &c oeing kept stanling to the age of 50,60, or 
more years, would tend to suppress all the oaks, so that in order to 
preserve tbas* at see j beaters, repeated thinnings are necessary 

The worl ‘ cover” is capable of two meanings In the pro** 
sent oise, it me ms the area directly below the crown But m a 
physiological sense this definition no longer fits Other factors, 
such as the height of the crown the density of the shade it gives, 
Ac enter into rhe question This fact is ren lered sufficiently 
obvious by icinnrisoi of rhe un lergrowth found below a high 
crown with thin shile and the absent e of any under a low crown 
with dense >h ile b ith oeing of the same area Two terms are re- 
quire I, one to in lie ite the area an 1 the other the degree of nocuity 
The latter woul J h ive to take the form of a co-efficient deduced 
from -everil el ments In lian foresrers nave nnforrunately little time 
for experiments but t lere is a wi le field awnting investigation 
and the above is an indication of one opening alone oat of many. 

F Gleadow. 


The Giant Trees of Portugal . 41 

At a remote period Portugal was covered with an abundant 
forest vegetition A s mty population cultivated small clearings 
surrounled by walls to prevent tbe incursions of wild animals. 
Luxurious forests spread themselves on all sides of these clearings, 

S rotected not only from excessive fellings, but also from gracing, $>r 
ocks an * her Is were rare an 1 coaid not wander far from tbe 
enclosures for tear of wild animals It was by means of fire that 
the people attacked tires unpenetrable thickets, tbe home of nnmer^ 
ous wolves, bear** and boirs These fires however, lit on the oat- 
skirts within certain restricted limits, left the great mass of the 
forest intact and here trees were able to pass through all the 
phases of their existence without obstacle and to reach in many 
cases enormous dimensions 

Tbe vegetati m of tbe present day is an indication of what it 
must have been formerly In the North of tbe country oaks and 
chestnuts all predominate, in the South appear cork oaks, holm 
oaks, carob trees an 1 more or less throughout the oountry, stone 
pines and cluster pines In sheltered places on deep and fertile 
soil, where vegetation has been able to develop without hinder- 
ance, colossal trees must have been by no means rare 

* Abridged from *n article iu the Revue dee Bmx et Fer#t* ptml | h| front 

fbf Portuguese by M Gebfwf, 
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Later on, consequent on the increase of population, it became 
necessary to clear larger areas for cultivation, and gradually 
fires devastated those remote spots which wet e not reached by 
the axe The giants of the forest perished, and their descendants 
have not since often been favoured with the same conditions for 
attaining such large dimensions But little was left of the ancient 
luxuriance ; here and there a tree, spared by time and man, 
remain^ as an example of past splen lour 

In mentioning the mo^t remarkable trees, we commenoe with 
the chestnut, whose large dimensions are sometimes reached, but 
seldom surpassed by other species It is in the mountains that 
the largest and best devoloped chestnuts are found On the 
Northern slope of the Bierra de G irdunha there is a large forest 
of chestnuts which extends at several points up to an altitude of 
800 metres The greater number of these chestnuts have had 
their large hr inches cut off for the s ike of the wood md fruit, 
and the vigour of the hr inches interlacing between trees which 
at first sight appear ol 1 in l feeble, is truly astonishing One of 
the finest chestnuts of thi*» regi m is sit i ite I clo-e to the roai from 
Funiao to Alcongo-ta it an ilutude of 500 metres Pollarded in 
18^0 , six) ear*, later in 1886 it hid produced 20 large poles fit for 
timber Its trunk was 18 mettes in girth ut bn ist height but con- 
tained a hollow 3 metres deep , the crown was 20 metres in dia- 
meter At Alc^ai le in the groves of M F ilqao there is a stump. 18 
metres in circumference belonging to an enormous chestnut which 
must have rivalled that of Alcongo-ta In 1886 there were 32 large 
poles on t is stump, ind it is s ud when the old trunk was strafing 
it served as a hi iing place for thieves Ou the market-place of 
Trancoso at an altitude of 870 metres, there is w a chestnut 23 
metres in height and 6 60 metres in girth The development of 
this tree is remarkable by reason of the, altitude and the cold ex- 
posed situation of the sf ot 

In the Commune of Guarda are found numerous large* chest- 
nuts , one ot the largest grows in M Duz d’ Almeida’s property; 
it is 11 30 metres in girth Although these trees are capable of 
attaining great heights one finds tew of them which have not 
been mutilated for the production of shoots Formerly, when the 
mountains were less cleared, it was not rare to find wild 
chestnut of a great height, capable of furnishing timber of 
large dimensions. 

The largest chestnuts which the author has found, were 24 
metres high. Heights of 22 metres have been recorded amongst 
the best poles of an excellent coppice 26 years old, which was seen 
in 1885 in the park of the Foreign Missions College 

Next after the chestnut, the cork oak is one of.the’species 
which attains the largest dimensions It is not uncommon to 
meet with tiees to 2 metres in diameter, and some are even 
larger. Betweep Niza and Povoa de Meadas on a moor with 
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granite soil, not very hill\ ifa found one of the largest cork oaks 
known Ibis tree belongs to M le Comte de Lmbaies, and 
grows without any obstacle to the development of its crown 
on the estate of Pm Annes Its dimensions are as follows : 
heigth 18 metres girth of trunk 7 20 metres diameter of crown 32 
metier It his never bad the buk mnoved At Azeitao, on the 
estite ot Li lour tbeie is a coik oik measuiing 9 meties in girth, 
18 mitres high an 1 28 meties lnmete r of crown It is the finest 
specimen the author bis seen In m norago seed-hearing 3 ear it 
pro luces inoie tbit 800 litres of acoins It *hows no sign ot decay, 
m spite of its ^leit 1^© ot at It 1 t 3 centum* According to In 
Bernadino Birios Gotniz on tln-s nne t state a coik oak was 
felled in 187 b win h hal 1 ti ml 12 meties in girth 

On the At teiri b stile in the j msh of Sint Anna do Matto 
in the Comm ine ol Corut lie thuo is a lai^i oak lemaikable for 
the large quantity ot 101I it jioduces It is 5 metres in girth, 

1 ranches it 2 111 ties fiom the n iound and again 3 metres higher 
up forming fin illy 4 j luge blanches which all furnish valuable 
tatk Ihe height is 17 metres md the ciown 2> metres in dia- 
meter Ihe tiee is feikctly ‘'ound and vigorous In 1879 it 
gave 1 465 kil i ft ri nmt* of cork and igain the next tune in 1889 
this amount was even surpi^ ed l ing 1 75o kilos It should be 
noted that this coik ot h st iiulit) v id tbit it wis weighed 30 
dus iftei removil fioin the tee Ihe coik oaks of Portugal 
are in leed lemul die tiees inltheio ire none in any other 
country which ein sui^ iss thun either in size, 01 in tho quality 
of then pioduets 

The holm oik is ako a tree of gieit size but does not how- 
ever attain the enormous dimensions of tho coik oak It occupies 
an extensive uea 111 Poitugal but as it is put under an agricul- 
tural, rather thm a forest tieitment chiefly with the view of 
the production of icerns tbeie are tew tiees of this species, which 
have not been more 01 less mut latcd ml himpered in their 
development by the ixe ot the puuer However tbeie are m 
Alemtejo ‘■everul holm oiks remarkable foi their si/e One of 
them is on the Ban as estite, paush Villa Novi da Baronia and 
belongs to M Moreno d Evora its trunk is 3 35 metres round 
and the crown 19 meties in diametei I11 good seed years, it pro- 
duces more than 1,000 litres ot acoins One 111a) call it young 
for it is le«s than a century oil, uid it is only a few years ago 
there were persons living who had known it as a small tree It is 
known as ‘ the beautdul oik ’ owing to its griceful form and the 
beauty of its crown Another inteiesnng oak is situated on the road 
from Ventas Novas to Elv 1 in the Commune of Elva It is said to be 
150 years old according to the testimony of the oldest inhabitants of 
the country. Its trunk is 3 GO in in girth and its annual produc- 
tion of acorns is 1,000 litres, but reaches 2,000 litres m exceptional 
years. It is pruned every 8 or 9 3 ears. 

13 
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There aro many colossal oaks too m the North and centre of 
Portngul. In the forest of Cazal dos Pi ado, formerly public property, 
there is n flue crop of oaks (Quercus lusitamca ) among which there 
is one tree in full vigor toweling above the rest of the crop. Its 
trnnk is 5 40 m in girth and its crown 26 m in diameter. ItB 
annual production in acorns reaches frequently 840 litres. On 
the Square of the Church of Figueno dos Vinlios some veers ago 
theie were several ancient oaks much mutiluied and decayed, the 
trunk of one of these was 7 80 m in girth. It was a Queroua 
pedunculata 

In the Sierra de Minho and the Sierra de Gerez there are still 
some fine trees to be found In the latter a‘ Leonte, for instance 
at an altitude of over 800 metres there are specimens of Q . pedun - 
oulata from 2 to 3 meties in diameter, a remarkable develop- 
ment for suoh an altitude where the ngoi ot the climate would 
seein to lender the attainment of such dimensions impossible 

There aie also several fine, 1 irge and vigoious specimens 
of maple% arbutus, yews and pear tiees in the Sierra de 
Gerez. 

Among the conifers are found nuineious trees of large size In 
a memoir on the Pine Forest of Ldiria wutfcen m 1843 by two 
naval officers, two pines are mentioned, one of which measuied 
4 48 tn in girth and 97 m in height, the other 4 18 m in gnth and 
85 metres in height In the *aine forist m the Canton oi Alvenha 
two verj fine pines were measured in 188b, one was 3 metres in 
girth and 40 metres high, with a clean bole of 27 metres, the other 
one not so straight, me inured 4 20 m in guth and 38 metres in 
height Ihefoiest of LGm is a State loiest of cluster pines 
which is well worth a visit if one wishes to see this pine under the 
most favourable conditions, the trees 1 iving struight cylindrical 
stems with their lower branches 20 metier from the ground In no 
other part of the country can such tall und peifect pines be found, 
for it is ouly in the Forest of Leira that all the conditions most 
favourable for their growth aie to hornet with, viz , the neighbour- 
hood of the sea, a temperate olnnate, aud a 'an ly soil, deep and 
fertile, covered with a leafv undorgiowtb, which preserves its 
moisture and adds to its fertility Howevei, in that part of the forest 
which is nearest the sea, it is noticeable that the pine*, the nearer 
they are to the borders of the foiest, are proportionately more 
stunted, under the influence of the north winds which blow so 
constantly, and with such force, as to prevent the proper develop- 
ment of the tree 

The stone-pine, although not attaining the same height as the 
last, presents numerous examples of large girth and crown 
development At the Murteirafarin belonging to the Lagunas Co , 
there is 4 pine 4 60 m in gnth and 21 metres high, but its crown, 
which is 27 metres in diameter, is not complete Its principal 
branch is missing, and remains of it can be seen where it was out 
off by Fiench soldiers at the last invasion. At the Curto farm, 
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there is the most remarkable stone pine in the kingdom. This 
enormous tree is 6 40 in in girth and more than 40 metres high, 
the crown is regular, well developed, and it is only branched «t A 
great height from the ground 

On a section of a pine trunk 4 77 m in girth, blown down 
m a tempest 8 years ago the author counted about BOO annuo! 
rings, but they were difficult to count, owing to the extreme 
fineness of the outer lings 

The celebrated cedurs of Bus«aco should also be reckoned 
amongst the finest and most ma]estic tiees of Portugal, and one con* 
not but admire their straight column-like stems , the three cedars 
near the Chapel of St Jose are among tha largest and seem to 
have been the fii^t introduced into Poitugnl Their height is from 
25 to 30 metie«, and then girths ire 2 40 m , 3 30 m and 4 74 m. 
The cedars of the Chapel of Bispo and of honte Fna, aie even 
1 uger thin these measuring 4 03 m and 4 47 m in girth 

In the maiket place of Iimeoso grows the largest ash of 
Portugal , its girth is 6 6 m and it is30meties high The situation 
where this ash is found is, as lias ilready been mentioned, cold and 
exposed, being at an altitude of 870 metres 

Plauc trees also flounsh in Poitugal, and might be grown to a 
greatei extent, especially in plantations and along roads As on 
example a tree planted in 1838 is alieady 3 metres in circumference 
and 30 metres high, with i ciown 24 meties in diametei Auother 
plane tiee in the PI ice de Thomai is 6 metres in gntk at the base 
Considering its age, which i«106 to 108 years, it must have grown 
very rapidly, for it* circumference has increased by 1 5 m in ih® 
last 15 j ears 

The eucnl} ptus ti oes recently intioduced in the country or® 
without doubt destined to become enormous trees, for one alieady 
meets with specimtns baiely 20 years old, more than 30 metoree 
high and 3 metres in girth In couise of tune these trees will doubt- 
less surpass in dimensions the best specimens of the indigenous 
species. 


II -OOPBESPONDBN-O® 

What constitutes a Thinning ? 

I see from his recent paper on thinnings, that Mr. Fernandes 
has returned in a vigorous frame of mind from his furlough, 
much of which was very usefully spent m an extensive tour 
through European forests. At the same time he deals very 
roughly with Mr Symthies, in supposing for a moment that the 
latter would t otlhnqly ignore the investigations of Enropean for- 
esters as regards thinnings. 



WHAT CONSTITUTES A THINNING ? 


$4 

These investigations are very ably summed up by Dr Schwap- 
pach, Professor of Foiestry at Eberswald, in a recent paper con- 
tained in the Transitions of the Royil Scottish Arboncultural 
Society for 1896, a rdsami of which 1 propose to give below. 

Schwappach premises th it the proper object of economic 
forestry is the production of the minimum miss of high-piiced 
timber, and that in thinnings mile with this object it is essential 
that the soil should not be exposed to the sun’s raj «, nor to the 
beating of the run, both of which actions impoveiish it and reduce 
the productivity of the forest We mast, therefore, encouiage the 
most vigorous individuals m a wood but should at the same 
t me remember that the le->s \igoions stems left behind in the 
straggle for existence fulfil a useful function by shading tbe 
lower portions of the lirger trees by assisting in the lemoval 
of the dead lowei branches of the lattor agnnst which they 
rub, and by shading the giound 

The forester his therefoie, to decide on the limits of the 
density of a wood, which, while securing the ibove advantages, do 
not prejudice the development of themoie vigorous trees Hence 
thinnings are necessary and are clashed as weak moderate or strong, 
according as (a) the dead and djmg stems onlj aie lemoved, ( b ) 
those also which are ovei grown by their neighbour or (c), 
those also the crowus of which aie consider iblj curtailed Finally, 
a thinning maybe effected among the tiees with vigorous ci own 
( Licht lallung, or eclancte jar le hunt) md this uas been clntfly 
advocated in France, being effected bj isolitingthe crowns of 
the best trees in a wood about 30 jears old aud leaving below 
them most of tbe dominated stems, which can be kept alive until 
the next thinning 

Schwappach states that the results of recent research on the 
effects of thinnings are as follows — 

Apart from Scotch pine ind heechwood*, the effects of weak, 
moderate or strong thinnings a»*o seen m the production of almost 
exactly the same quantity of Umber, in either case Hence it is 
better to make moderate thinnings in young woods, so as to give 
the best chance of future development to the stems which will 
ultimately furnish high-class timber and liter on, to make strong 
thinnings, so that the timber pioduc*d may be concentrated on the 
selected best trees aod that other second class material may be 
utilized early and swell tbe revenue 

Investigations for beechwoods in Denmark, which are parallel- 
ed by those quoted by Mr Fernandez foi Fiance, show that strong 
thinnings, if begun cau loudly at an eatly age, result m an in- 
creased volume of timber Scotch pine woods on tbe other hand, 
even when left alone, become naturally so thin, that the indivi- 
dual trees develop large crowns , moderate thinnings, therefore, 
result in the production of the largest mass of timber, 
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As regards the French method of thinning, par le haut , 
Schwappach states that in Scotch pme woods, the more vigorous 
tree«, it isolate 1 cannot make much use of their opportunities, 
whilst the establishment of an underwood to protect the soil is 
necessary Even in beechwoods this method of thinning reduces 
the production. Broill ird advoc ites this method for silver-fir 
woods and his great expei ence with forests if this species carries 
much weight, but clearly results from experimental plots can 
alone decide the question 

All the foregoing remarks apply to one-aged, pure woods, 
hut Schwappach sajs nothing about mixtures of beech and oak 
or other mixtures of shade-be inner an! light-dem inding tiees, it 
is then obviously neces^iry from tne first to keep the crowns of 
the lighr-dem in lers ibove the surrounding shade-be uers, to cut 
out all dominate 1 hght-demauders, and to prt serve i sufficient 
number of doimnitul shade bearers to afford the necessary pio- 
lection for the soil which the light cover of the oaks and other 
light-demandeis does not ifloid Will noisome one supplj the 
Jndtan Forester v ilk iesult of thinnings in some sample areas 
of sal and other Indian trees ? 

W R. Fisher. 


The Dimensions of Trees. 

With referenct to jour note on the ibove, I believe much larger 
teik grows in Southern India than in Burma I have measured 
two oi three tiees ovei 22 girth in the Malabar forests A 
tiee, if I lemembei right, over 26 in guth used to grow nearly 
oppo'ite the Elephant lines at Mt Stuart in the Anamalais. Hnge 
tiees glow in the in iccessible Penar Valley about 10 miles south of 
Mt Stuart I unfortunately have not got exact notes of measure- 
ments I took, but i Ime uo doubt the present Divisional officers of 
Coimbatore and Malibar can confiim my statements 

J G F M. 


HI -OFFICIAL ZF-A-FEmS & HTTEILLIGUNOS 

Circular Resolution No. 

Of the Governnent of India in the Department of Revenue 
and Agriculture (Forests), dated Simla, the 4th November 1896 

In paragraph 5 of Circular Resolution No. 18-F, dated 29th 
July 1891, it was remarked as follows — 

“ Theie will at present be 193 officers on the Upper Control- 
ling Staff (exclusive of officers on foreign service), and 80 officers 
on the Lower Controlling Staff The Upper Controlling Staff 
will be divided into an Imperial and a Provincial Branch At the 
ontset the Upper Controlling Staff will comprise only officers of 
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tie Imperial Branch, but, as -opportunities occur, they will he re- 
placed by officers of tLe Provincial Branch up to a limit of 40 
appointments.” 

Since the above was written, 17 appointments have been 
added to the Upper Controlling Staff in Burma, of which three are 
ultimately to be transferred to the Provincial Servioe. Thus the 
103 appointments have become 210 and the 40 appointments 43. 
Of these latter, the appointments mentioned in the margin have 
Bunna m 0 already been transferred from the 

oenwj 5 nwiao«^B«Tmr .. » Imperial to the Provincial Ser- 

Bombay ** ” i vice. But it will be convenient 


North Western Provinces and Oudh . X ^ ^ w j tb the transfer as a 


whole, to start from the basis of the Imperial and Provincial Ser- 
vices as constituted before any transfer had taken place, to detail 
the 43 appointments which are to be transferred and their distribu- 
tion, and to lay down the manner iu which their transfer will be 
gradually effected. 

2. The appended tables show the Forest services of each 
province or group of provinces as constituted before the transfer is 
begun (Table B) and after the transfer is complete (Table C). 

It will bo noticed that the total strength will eventually be 
reduced in the Funjab, and increased in Madras, by the transfer of 
two Assistant Conservatorships from the former to the latter pro- 
vince. This change is intended to reduce in some degree the 
inequalities which will still exist in the proportions between De- 
puty and Assistant Consenators in the Imperial Service of the 
several provinces as finally constituted. Working with such small 
numbers, it is impossible at present wholly to remove such inequali- 
ties. The Government of India, however, fully recognise their 
existence, but their effect will not become apparent for some con- 
siderable time; and meanwhile, advantage will he taken of any 
increase or rearrangement of the Foiest Staff that may become 
necessary, in order to reduce or remove them. The Governor 
General in Council will be glad if Local Governments will bear 
this point in mind. 

Each Provincial service will, when the transfer is complete, be 
independent of the Imperial service in the province concerned, and 
will (except in one point, presently to be noticed, connected with the 
Bengal, Assam ona Nortn- Western Provinces services) be self-suf- 
ficing and self-contained. For every new post added to the Pro- 
vincial service, an appointment of corresponding class and grade 
in the Imperial service must simultaneously be abolished, t «>., an 
Assistant Conservatorship, 2nd grade, for an Extra- Assistant Con- 
servatorship, 2nd grade, a Deputy Conservatorship, 4th grade, for 
Un Extra Deputy Conservatorship, 4th grade, and so on. 

8. The appended Table D shows the grading and distribution 
of the appointments that are to be transferred. The transfer will 
ordinarily be made as follows : — The annual recruitment from 
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England bas been cnt down so ns to suit the reduoed Imperial 
cadre, and so adjusted that each } ear tbe number of recruits who 
will arrive from England will be fewer by two than the number 
which would be requited to mnintuin tbe cadre at its present 
strength There will thus be, for the present, two appointments w 
the 2nd grade of Assistant Conservators annually available for 
transfer, and thev will be trmsfeired accordingly by tbe Govern- 
ment of India to one 01 othei of the Provincial lists os Extra-As- 
sistant Conservatorships of the 2nd giade 

4 The lnitnl aopointments thus transferred to each Provin- 
cial service in the second gride of Extri Assistant Conservators 
may be legarded as pilot appointments, and their use on the Im- 
pel lal list will govern the subsequent h in^fer of appointments to 
the higher grades of th it service Each such appointment will 
continue for the piesent to be shown in the Impend list m its 
pi oner place and with its proper number the words “transferred 
to the Piovinual su vice being entered in italics, and not the 
name of the office! s holding the tiansferred npj ointment which 
will be shown on the sepaiate Provincial list to which he belongs 
1 he pilot appointments will use on the Imperial list in ordinary 
couise , and wheneier auy } llofc aj pomtment reaches in the couise 
of the permanent!) substmtne j lomotion * u grade from which a 
transfer is to be male nil appointment in that giade will be reduc- 
ed in the Impel l ll list and a corie*poudmg appointment added 
to the Fiovincial h t Ihus each pilot appointment will transfer 
one ippointment from the Imperial to tl o Provincial seivice from 
each grade which it enters in the couise of its use on the Imperial 
list , so that as m iny plot apf ointments ( ind no moie) must be 
allowed to rise to each giade us there mo transfers to be made 
from that grade As soon theiefore, as ull the transfers whioh 
aie to be regulated by the rise of any particular pilot appointment 
are complete, tint pilot appointment being no longer required* 
will be struck off the Imperial list When tbe appointments to be 
transferied in any province, as shown in Table 1), do not include 
any in the lowest grides tbe tiansfers made as above m those 
grades will be temporary only for the purposes of the prooess of 
transfers , and as that process progresses, these temporary appoint- 
ments will be retransfeired to the Itnperm] list, so that the total 
number of transfers to be made to the Provincial list shall never be 

# W hen a pilot appointment occupies each a position on the Imperial lilt 
that if the appointment were still Ik me on that lilt its incumbent would m 
ordinary course he entitled to offioiatli g sub pro torn or provisionally substantive 
promotion such promotion will be given to the offioer who stands next below the 
pilot appointment on the Imperial list In the laet two oases the pilot appoint* 
ment and that offioer s name will be shown bracketed together in the grads to 
whioh temporay promotion has been given and when the promotion becomes 
permanently substantive the offioer will reveit to the grade below, the pilot 
appointment alone being retained in the higher grade, from which a transfer 
will then be made. 
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exceeded Wherever, as noted above in paragraph I, an appoint- 
ment has alieady been transferred dnect from a higher grade than 
the lowest, the corresponding Impenal appointment will be retain- 
ed for the present in the Imperial list as a pilot appointment As 
soon as the tiansfei of appointments to the Provincial cadre is 
complete m any province, the Piovincial service of that province 
will be self-cont lined and independent and will cease to have any 
connection with the Impel ial list table A shows in detail how 
the process of triusfer would be vvoiked in an imaginary piovince 

5 It must he clearly understood that the use of the pilot 
appointments on the Liberia 1 list rogulites the transfer of appoint- 
ments onlj , and li is nothing vvhatevei to do with the promotion of 
individual officers on the Prowncul list E ich new ipjoinment 
as it is added to that list, becomes merged in it , in 1 the f ict tl at 
it has been idded by tnnsfer in no way distinguish! s it from the 
other appointments alre idy on the list It is in eich case for the 
Local Government to decide with refeience to the consider itions 
set foith in the next following paiagraj li which of their Piovin- 
cial officers is to he promoted to the new ip pomtment , and the 
fact that the lppointment which an officer holds lnppens to have 
been added to the list by tiansfer gi es him no sort of claim to the 
next higher appointment which may he transferred as the pilot 
appointment rises So agun the ficttlnt a pilot ippointment 
leaches a point on the Imjcml list at which Us incumbent, it it 
wis still borne on that list, would rec eive offiu itiug or sul pro 
tem or provisional substintive piomotion cieitcs no chim to such 
promotion on the Piovincial list The | romotion on that list is 
entirely independent of the Imp erial li t , no appointment can be 
held bj any Provincial officer till it has been ictuvllj tiansferred 
to the Provincial list , and as alread) exp 1 urn d the transfeis will 
be regulated by the permanently substantive position of the p llot 
appointments * 

6 Promotions from Extra-Assistant Conservator to Extra- 
Deputy Conservator will mainly depend on the qu difications of 
officers an! the practical effiuenev *hown by them in the dis- 
charge of their duties , and though the position nttuinel by 
seniority on the li-t of Exti a- Assistant Conservators will he taken 
into contention such piomotion cannot he given oi claimed on 
grounds of seniority alone, and Local Governments may promote 
a meritorious officer of a lower giade to an Extra Deputy Conser- 
vatorship which may have become vacaut Appointments to and 
promotion in the grades of Extra-Deputy Conservators will al«o in 
all cases be dependent on fitness , and in any case when a competent 
Provincial officer is not forthcoming for a vicaucj in those grades, 
an Imperial officer may be appointed to hold it temporarily on the 
pay of the corresponding Impenal graie, until a fit officer is avail- 
able on the Provincial list But, subject to this condition, all 


* See note on previous page 




OlROULAB RESOLUTION NO. 1 ? — 56 F. 


M 


vacancies on the Provincial list will be filled np from that list, the 

S romotion in it being entirely independent of the Imperial list. 

o long as an appointment on the Provincial list is temporarily 
held, under the cirtnmstunres explained above, by an Imperial 
officer, a temporary transfer to the Piovmual list may be made ill 
any lower grade for whi< h there is a fit Provincial officer available. 
It will be noticed that a part of the improved prospects which the 
reorganisation was to affoid to the Provincial service has already 
been enjojed by that service for some 3 ears past, the pay of certain 
Extra- Assistant Conservatorships having been raised to Rs 800 
and Rs 350 per mensem The Extra-Assistant Conservatorships, 
which will now be transferred in tbe first instance, will be of the 
Rs. 300 grade us already explained , but the existing Extra-Assis- 
tant Conservatorships in the Rs 350 grade will of course rank as 
senior to them 

7 With reference to the exception mentioned m paragraph 
2 of this Resolution, it must be explained that although a certain 
number of Extra-Deputy Conservitors have been allotted to the 
Lower Provinces of Bengal, to Assam, and to the North-Western 
Piovinces and Oudh respective!) , jet it is impossible to arrange 
that every grade of that class should be represented in each of the 
three Provincial services It is, therefore, necessary for the pre- 
sent to unite these services for the purpose of promotion m the 
grades of Extra Deputy Conservator 

One Extra- Deputy Conservator of the 3rd and one of the 4th 
grade have therefoie been allotted to Bengal and Assam jointly, 
and one of the 2nd and one of the 1st grade to the three services 
jointly. Of these four appointments of the Extra- Deputy Conser- 
vator, one will be held in Assam, two in Bengal, and one m the 
North-Western Provinces ; hut promotion* from grade to grade 
will, so long as the strength of tho grades remains unchanged, be 
common to the services that are combined in each case, and will, 
ccetrns paribus, fall to the senior officer 

8 Finally, it must be understood that the eight allowance! 
of Rs 50 per mensem to Extra-A*sistant Conservators holding 
charge of Forest Divisions, of which two are held m the Bombay, 
two m the Madras, and four in the Bengal Presidency, under the 
terms of this Department's Circular Resolution No. 18-F. of t9th 
July 1891, are not affected by the present orders. 

14 
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Table D — Appointments to be transferred. 
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IV.-BHVIE-WS 

Schlich’s Manual of Forestry, Vol V. ‘ Utilization 9 
by W. R. Fisher. 

Last year we reviewed Mr Fisher’s admirable work, or rather 
translation, on Forest Protection, and we are now called upon to do 
the same for the bulky but most valuable and interesting work 
before us, on ‘Forest Utilization 5 In a country like India, where 
Forest officers have to deal with huge forest areas, circumstances 
generally prevent too elaborate and detailed systems of forestry 
being adopted, and the demand, m the case of timber, chiefly falls 
upon a few special kinds, so that ‘ Utilization becomes almost of 
more importance than sylviculture and the energies of the staff 
have at the outset to be directed more to the supply of the country, 
the development of the trade and the best means of bringing to 
notice the various forest products of value, than to detailed measures 
for reproduction It is not therefore to be wondered at, that m 
India we have hitherto been obliged by circumstances to pay much 
attention to the subject of * Utilization 5 and that the systems 
adopted for the extraction of forest products will bear comparison 
with those in force m any other part of the world The arrange- 
ments for the cutting, logging, conversion and extraction of timber 
from the teak forests of Burma and from the deodar forests of the 
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North-West Himalaya bavegiven the greatest credit to Indian For- 
est officers, while their work in the supply and development of the 
trade m such produce as sand il wood redwood india-rubber myra- 
bolams rope-grasses turpentine and re'un, tanning barks and dyes, 
has been of toe greatest importance, an importance the more worthy 
of note, perhaps, as the work has been so quietly and modestly 
done There is, no doubt, still an enormously wide field in the 
Indian Forests for development of trade and the more complete 
utilization of resources, and to help us in working to this end such 
books as that which M r Fisher has now given us will be of the 
greatest assistance. We have already in India a manual on the 
subject, embodying the course taught at the Forest School of Dehra 
Dun, namely ‘The Utilization of Forests' by Mr EE Fernandez, 
an excellent work, l?ht ohe which, of course, being applicable only 
to India, is, as Mr Fisher says (p vi) “ less comprehensive ” than 
the volume now under review 

It jnust not be supposed that Mr Fisher claims for his book an 
originality to which it really is not entitled , for, as the title page 
tel Id us it is ‘an English translation of ‘ Die Forsthenntzung ” 
by Dr fcarl Gaver Privy Councillor of Bavaria md Professor of 
Forestry at the University of Munich ’ To some of us, ‘ Gayer's 
F^rstbenutzung ’ has long been a regular companion but to those 
who know little or no German, and to those w bo well as they may 
understand German yet prefer to read English, Mr I isher’s work 
will be most acceptable an 1 especially as additions of importance have 
been made from the ‘ Technology Forestiere’ of M L Boppe of 
the French National Forest fechool at Nancy , and notes of great 
value have been given from time to time from the Indian experi- 
ences of the translator and his friends in our InJian service It is 
only right for us to mention, further, that the work has necessit ted 
the laying out of a considerable amount of mone, so that it may be 
hoped that In han Forest officers Will support and assist Mr Fisher 
and Dr Schlicb by helping them to dispose of their stock on hand 

The Introduction to Mr Fisher’s work thus defines ‘Forest 
Utilization — “a systematic arrangement of the most appropriate 
‘ methods of harvesting converting and profitably disposing of 
‘forest produce, m accordance with the result of experience and 
‘ study ” , and the work itself is divided under three heads or 
Farts, viz 

I Harvesting, conversion and disposal of forest produce , 

II Harvesting and disposal 6f minor forest prdauce , 

III Auxiliary industries despending on forestry. 

Id Part I the first subject discussed is that of the ‘Technical 
properties and qualities of wood * (Chapter 1) We are told how 
Wood consists of three kinds of elementary organs, viz ‘ wood cells/ 
‘wood vessels ’ and ‘wood fibres,’ which do not, however, all occur 
always at once m the same species , and how, m addition, may also he 
found ‘ ream cells ’ and ‘medullary rays,’ the relative values of Woods 
depending largely on the arrangement and distribution of these 
organs. Under this subject oomes a discussion on the classification 
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fcf firftberi according to the relative afiaOnnl of beArtWeod and 
Sapwood given by the tree ; and here Mr. Fisher brings Out his 
own classification of timbers into — 

(a) Heartwood trees, t. e., trees whioh possess a trne heart WOOd. 

(i) Broad zones of sapwood — oak, elm, wahmt, Boat’s 

pine, etc. 

(ii) Narrow zones of sapwood — sweCt-chestnot, ltiulfeefry, 

larch, etc. 

(b) Trees with incomplete heartwood, i. e. where theft is Ho 

distinction in colour, hot where the heArtwood no longer 
takes any share in the vital processes — spruce, silver- 
fir, beech. 

(c) Sapwood trees, » e , trees with no clear distinction between 

the heartwood and sapwood —ash, hornbeam, maple, 
alder &c. 

This classification is new to us, hut we think that in practice 
it cannot always be easy to distinguish between the woods of the 
last two classes. 

In discussing the ‘specific gravity ’ of Woods, Mr, Fisher has 
given as the admirable plates taken from Mons. Boppe’s ‘ Techno- 
logy ’ which shew the different types of oak and spruce wood 
according to speed and regularity of growth to illustrate his 
discussion of relative density. In classifying woods according to 
specific gravity he adopts the following scale : — 

Very heavy woods O' 75 and upwards, e. g., yew, ash, pedun- 
culate oak. 

Heavy wood> 070 to 0 75, e. g., sessile oak, hornbeam, beech. 

Moderately heavy woods 0‘55 to 0 70, e gr , elm, maple, birch, 
larch. 

Light Woods 0'55 and less, e g , alder, pine, sprnce, poplar. 

In India we do not usually talk of ‘ specific gravity/ but of the 
* average weight per cubic foot/ so that the classes above referred to 
Would be about : 47 lbs and over, 44 to 47 lbs 34 to 44 lbs and 
34lbs. and under In India, of course, most of our chief woods 
would be * very heavy/ and indeed we should require a still higher 
degree of comparison to bring in the s e woods winch are heavier 
than Water and may even run up to 92 lbs. (sp.g. 1*31 J in the cafce 
of Hardvrickia and 76 lbs. (sp. g 1*21) in that of Menta. 

The question of ‘ hardness ’ is then discussed and the fact is 
pointed out — a fact which was ascertained from Prof. Oayer’s own 
experiments — that some of the softer woods like the limA, Willow and 
poplar shew greater resistance to the saw when freshly felled than 
the Scot's pine, larch and even the oak. Under the beading of 
‘ pliability * comes the question of the elasticity and flexbility of 
woods, and then our author proceeds to the discussion of transverse 
strength, a subject whioh is rather briefly treated, we suppose 
because it is supposed to belong more properly to the domain 
Of Forest Engineering. 
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4 Defects and Unsoundness * are fully treated, with excellent 
illustrations among which fig 11 may be recommended as an ex- 
cellent picture of the requite of the enclosure in the wood of a dry 
branch and fig 12 as one of the results to be obtained by pruning 
such branches in good time 

Chapter 2 di<*cu«es the Industrial uses of Wood * in three 
subdivisions — (l) timber (h) firewood and (m) woods arranged ac- 
cording to their u«es Under the first of these comes the descrip- 
tion of the various methods of conversion according to the class of 
material which is required We are si ewn how saw-cuts should be 
male so as produce the largest amount of radial section wood such 
wood shewing a better silver-gram and standing friction better , 
how timber mav be split for use in palings, casks, etc , what are the 
characters required for timber used in building and construction , 
what are the descriptions and the shapes of pieces in use for paving 
blocks, mine-props, railway sleepers, etc , and then the pieces used 
m ship-building are enumerated and descubed In regard to the 
latter industry, our author explains how wood has come to be so 
largely replaced by iron of late }eais in shipbuilding work, but 
that tl ere is still a very large amount of wood required for smaller 
vessels and for fresh- water barges We note that he does not 
mention the very extensive use of teak wood as a backing to the 
iron-plates of men of-war Under Miscellaneous use ’ come wheel- 
wright work the building of lailway carriages and trucks, cooper- 
age, root shingles, wood wool now so laigelvu^ed as a packing 
material, matches, pencils and musicial instrument'*, while by no 
means the least of the many industries mentioned is that of wood- 
pulp, the demand for which bids fair to become enormous in a few 
years and capable of requmng the caieful afforestation of almost 
every spare acre of otherwise waste land Mr Fisher tells us that 
in the years 1 892-1894 inclusive no 1 p«s than 200,000 acres of 
forest were denuded in North America to satisfy the demands of 
210 paper factories , and that in lfe92 tl er^ were in Geimany 600 
factories con«um ng 35 000,000 «tueked cubic feet of wood m the 
production of 200 000 tons of wood-} ul} , 1 ut 1 e adds that there is 
now an excels of pioduction ovei demand Ihut «uch is the case is 
very probable because of late in Europe the demand for fuel wood has 
much decreased so that owners uie likely to try and recoup them- 
selves bv selling their material for paper pulp but as the consump- 
tion of paper increases yearly, the demand for paper material must 
also increase, and it would seem doubtful if, on the whole, existing 
forest areas will, after a few years, be capable of meeting it. 
Under ‘ Firewood * we are given but a very short chapter, chiefly 
because such suljecls as the manufacture of charcoal are treated 
further on , and then comes a useful table of the chief European 
and exotic woods arranged according to their uses "We should 
have liked to see the list of exotic woods much extended for there 
are a large number of kinds known only by trade names, whose 
identification would be of great interest A few days ago, for 
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instance, we come across a furniture wood of great beauty, *pav- 
tndge wood,’ but we have very little notion what it is and where 
it comes from It is not in Mr Fisher’s list, and the information 
given by Holzappfel is rather meagre, 

In Chapter 3 we hav Q a full account of the methods of ‘Fell- 
ing and Conversion of Timber, ’ beginning with the organization 
of labour gang- the lmjltments used, the seasons of felling and 
the methods of felling an 1 first roagh conversion The different 
kinds of axesanlsiws in use are fully lestnbed with appropriate 
figures, and there are also excellent futures to explain now best 
trees can be f< 1 ed with either of these implements Then oomes 
an account of the chief metliols adopted for clearing the fell- 
ing area sorting the converted material and recording the yield, 
and here we find the methods dragging, sliding and sledging 
explained in full 

lhe 4th ( hapter tieats of * Land Transport,’ and we are glad 
to see the importance ittachel to goo 1 forest roa Is as so much 
more durable and so much more useful for general purposft than 
slides an 1 sle l^e roads This chapter is specially illustrated by a 
photographic picture of the well-known Chamba log slide, and Mr. 
Fi«her has also hiefly describe 1 the Limhatach plank slide and 
the Deota wet slide in the Himilayan forests No modern book on 
the subject would be complete without on account of forest tram- 
wavs, both railways md wires , and the latter, which we believe to 
be the cheapest and the system of the future, we should have liked 
to *ee treated in greater detail 

In ('’hapter 5 ^omes W iter Transport,’ so largely employed 
in Germany and here treated at considerable length We are 
glad to see that the boom on the Jumna at Daghpathar has been 
briefly described, but think that those which nave so long done 
such excellent work in Burma though perhaps of not so elaborate a 
construction, might also have been referred to In comparing, 
m Chapter 6, land with water transport, Mr Fisher comes to the 
conclusion, a conclusion which we heard ourselves given by the 
Forest officers in the Austrian Alps, that wherever possible land 
transport n preferable 

Chapters 7 and 8 give an account of Wood Depdt, and their 
management and of the bu-inessnnvolved in the disposal and sale 
of wood This last chapter will bo found interesting by Indian 
Forest officers who often have to decide whether sale of material 
standing in the forest or the extraction and sale by departmental 
agency is the most advantageous in the special circumstances of 
different localities 

Part II, which discusses the ‘Harvesting and Diposal of Minor 
Forest Produce’ devotes special chapters to (1) barks , (2) fodder; 
(3) field crops in combination with forestry ; (4) frmts and seeds, 
gathered lor reproduction works, or allowed to be eaten or remov- 
ed or collected for industrial use ; (5) dry fallen wood ; (6) stone 
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aqd ©tbe? minerals ; (7) litter and (8) x«sm-iapping, w}ule a qintb 
chapter treats of other but less important items The chapter op 
harks treats chiefly, of course, of those used for tanning in Europe 
and is a very interesting one Jt begins by a brief description of 
the } rocess of tanning and the explanation that there are three 
processes tanning^ the preparation of leather with substances con- 
taining tanniu , tawing that by means of aluminium salts, used for 
kids and other white leathers, and shamoyiny , th it by qieans 
of fats or oils and producing wa^h leather , bellies a fourth 
more recently discovered process by means of chromates It 
then enumeiate* the different materials in common use (bj the 
way it is Uncaria Gambler n ot U Gambia that gives the astringent, 
and it shoul 1 be M yrohalams not Uyrobalans) and then proceeds 
to describe in full the hai vesting of oak bark spruce bark, birch 
bark larch bark ind willow btrk It is the lattei that is useij 
in tanning Russian leather, the plea°ant scent being given by a 
peaking m the oil distilled fiom the external white layer of thp 
birch ~ 

The question of fod ler includes that of pasture and the discus- 
sion of this subject by Professor Ga\ er is very interesting We 
wish we had space for some long quotations for they might be of 
une in this coantr\, but the m un conclusion is that forest pasture, 
though affording means of utilizing a good deal of produce which is 
available and occasionally serving to suppress dense growth and al- 
low young tree* to obtain light or to wound the soil ’ and allow 
resting places for seed, has many disadvantages of greater import- 
ance In Germany, apparenth except in high mountain districts, 
fprest pa-ture is now largely rej 1 iced ny slall-feeding We wish 
this could be the case m India to the great improvement Qf the 
quality of the cattle The question ot field-crops in combination 
with forestry is al*o treated at lengtii, and we learn that a practice 
akin to our Indian ‘jhnming* is still earned ou in Fmlanl, Nor- 
thern Sweden, parts of ltu*"]a and here and there in the Alps and 
Carpathians But the chiel cases in which a sy tem is resorted to 
of mixed agriculture and forestry are (1) the «S chmoren or Schmq- 
den sy«tem m Germany, in which, after a clear felling, crops arp 
cultivated for two years a"d the area is then restocked artifecially ; 
(2) the Idackwald and Waldfeldbau ip which crops are grown in 
x>ak coppice for about two years when the new forest growth is left 
to come od 

So, too, is the question of Forest litter ' one of considerable 
importance in Europe, the chief materials removed being • ( a j dry 
fallen leav s or needles ( b ) moss and grass, ( c ) forest weeds, spc|a 
gs broom, heather, fern, reeds, &c , and ( d ) branch loppings of 
coniferous trees The evil effects of the removal of such thinjgp 
are fully explained, and it is recorded that from carefol pbserya- 
tinns made by Dx Bleuel m the Spes^art “ by the annual removal 
* of Jitter for 23 to 30 years in older hjOech-woods, the wood-incre- 
4 went fell in different oases by 32, 39, 42 and even 5fc per oen£. on 
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* inferior soils , bnt that on good basalt, in the Rhone Valley, the 
1 loss was only 8 per cent In Scotch | ine-woods of good quality, 

* the loss, where the litter was removed annually, was 7 5, 9 S 
1 and 10 9 per cent” 

The chapter on ream-tapping is taken from Boppe’s ‘ Tech- 
nologic Foresti&re,’ as the procedure is not followed m Germany 
with pme, and in the last chapter in the book is given an account, 
taken from our pages, of the industry of resin and turpentine as 
practiced in Gascony These metho Is are all well known to our 
readers, but it is not perhaps so well known that m Germany 
the spruce is tapped and in Austria the larch and bliuk pine. 
In speaking of the resin-woik in Jaunsar in the No»th-West 
Himalaya Mr Fi her says “ it is more f rofitable to sell the crude 
resin than to distil it,” but he forget* that the deinani for crude 
resin is very limited indeed, while that for turpentine is very large, 
much larger than the chir pine forests availatle are capable of 
producing The less imf ortant articles of minor produce enumer- 
ated in Chapter 9 comprise grass *eeds, herbage, wood-wool, vanil- 
lin (obtained from the cambium la^er of conifers) mosses, ‘ Knop- 
pern * galls, truffles edible fruits hinebast and several other small 
items aie mentioned as of interest 

In Part III ‘Auxiliary Forest Industries,’ an account is 
given of the ‘antiseptic treatment of timber' and the chief 
methods of injection Then forest saw mills are described and the 
processes of wood-distillation and the manufacture of charcoal, 
also the digging and preparation of peat 

From our account it will be seen that Mr Fi«her’s work is one 
of a very comprehensive character, and is full of subiects of the 
greatest interest to all who have any concern with the manage- 
ment of forest property in any country We strongly recommend 
its study to our readers 

The volume we have attempted to describe forms the 5tb and 
final one of the Manuals issued from Coopers Hill under Dr 
Schlich s able supervision As our readers are aware, the first 
volume, which is now in its second edition, treats of the “Intro- 
duction to Forestry” and mclu Jes the print lples of sylviculture , 
the second of which a second eduion may soon be expected, of the 
“Formation and tending of wood* or practical sylviculture” , the 
thsrd of “ Forest management ” with the preparation of working 
plans , the fourth of “ Forest protection ” All these have, as they 
appeared, been noticed m our pages the first three having been 
done by Dr Schlich himself, the last two by Mr Fisher. They 
form a professional senes of the greatest value, which should b*e 
in the libraries of all English-speaking Forest officers They 
represent a great amount of hard work and confer much credit on 
their authors Financially, they have not perhaps been as success- 
ful as had been hoped, especially the last three volumes, and it is 
greatly in the hope of attracting attention to them and furthering 
tneir sale that we have in the present review of the 5th Volume, 
15 
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and in our review m our number for January 1896 explained in bo 
much detail their scope and objects We congratulate Dr 
Sclilich and Mr Fisher on the completion of this great- work, and 
hope that the financial success of the series will soon be as great as 
is their practical value 

The Rubber forests of the Hukong Valley. 

The report of Mr H N Thompson, Assistant Conservator of 
Forests on the Hukong Valley ini Uj fer Niinkong basin, con- 
eains much intere‘.tm n mfoimahon on the fauna anJ flora of that 
region It will be remembered tbit a sur\ev party left Mogaung 
early last year to meet the part) under Mr W ly from Assam en- 
gaged in survejing the Hukong Valley in connection with a railway 
from Burma to As«am Mr lhompson accompanied the Burma 
party and explored the foiests between Mogiung and Nmgbyen, 
the meeting jlace of the two pirties and the country around 
Ningbyen Mr lhompson hascomj lied a miss of useful informa- 
tion on the foiests in genual an 1 m | i ticular on the occurrence 
of trees which woul 1 Meld timler suitable for lailw y sleepers and 
concerning the rubber trile With that section of his report 
which treats of mdnrulber we shill briefly leal As Mr 
O’Brien pointed out in his rejort a few -yiars ago on the rubber 
forests of Upf er Burin i the tree in the Hukong V illey is not a gre- 
garious one Mr Thompson tells us that it aj [ e irs scattered gener- 
ally through the dense evei green forests but nowhere does it reach 
the density per acre of an average teak forest 4 Occasionally, a 
family gioup of foui oi five trees mu) be met with , these are very 
rare, indeed and th usual thing is to come across a irature tree 
every 200 or 300 jaids in the richer fore sis * At the headwaters 
of the Namkong Uhaung the aveiage w *s not quite one large tree 
to every two acies W hen the tiee is surrounded by dense shade, 
to get to the h n ht it grows fo enormous heights and some of those 
seen by Mr lhompson were the largest tiees of any sjecieshe bad 
ever Been So exacting is its demand foi light that no seedlings 
were m the soil, but weie invariubl) growing at a great height 
from the ground on other trees A few illustrations show the 
young seedling growing * up the stem of its host, enoirling 
the latter with its aerial roots and sending them downwards 
towards the ground till they form great supports on which 
the main trunk of the fig stands , meanwhile the host is 
gradually killed off and eventually disappears altogether and the 
rubber tree is left standing on five or six or even more thick aerial 
roots ” The heus elasttca appears to be able to accommodate itself 
to many varieties of soil and apparently grows best at a consider- 
able altitude Thus, Mr Thompson records, it grows m abundance 
on Loimaw hill at an altitu le of 5 000 feet, and is reported in vari- 
ous other high altitudes in that region The Kachms say it does 
not grow where there is snowfall, hut this seems doubtful 
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The tract north of the Tnnaikha is still the richest m the valley 
but the difficulties of transport ure increasing as the more acces- 
sible trees have been worked out Here a Chinaman LawLawkba 
has a practical monopoly of the market. On the spot the price of 
rubber is two ru| ees per visa * A few years ago a trade route was 
started across the mountnnsto Mutkvma but the trader wl o 
opened it was murdc red pro! ibly Mr Thompson thinks, nt Law 
Lawkha’s instigation, and the hi tel m ill levied by the ^ana 
Kacluns his killel the tr ide on that loute borne of tin rubber 
around thi south* rn boun ol the J mail ha is supposed to be taken 
down the Chmlwin t kin 1 it but this sc nis doubtful The 
nafui tl an 1 shot test n utc is down the \ un | ui to Hi md Paluw- 
bum md thence Iv mules to < it I ti Inban or lingimg and so by 
boits and mules to K im ung in 1 Mogmng With icgaid to the 
output ol tl is n ict t f from the foie sts h ing at the some es of 
the Nuirip u to tl e wc st ol M un r khw m, Mr 1 1 ornpsc n ij s it is 
vei> (lift ult to « -tun ite it ‘ No rc li ible inform ition cm be 
obt lined tiorn citbci tic ^mgjbts or the ( hinese ti ideis emploved 
in buying it is both | irties ne intei ested m keeping the real stute 
of aftui3 daik Ot course the usual cry is tbit the forest is get- 
ting worked out that thev have now to seirch for indiaiubber at 
great distances from the lines of expoit, and th it consequently the 
dut} levied bj us ou^bt to be reduced The fact, however, still 
remains that tho local Siwbwas hive in no wav whatever reduced 
the tax levied bv them on rubber collected in their districts or pas- 
sing through to othtr places I questioned four of the most in- 
fluential Chimmcn living at Labm, and who are agents of the 
large Bhamo and M mdalay firms, as to the out turn fiom this 
portion of the vallp during the present season , but their state- 
ments were so verv c onflit ting and contridictory that no reliance 
wh itever could he place 1 in them and under such circumstances it 
would be misleading to give an> figures Ar a single instance of 
the contradictor stitements given by the Kacluns, I may saj that 
thev informed me repeatedly that the yiel J of a large unworked 
lndiarubber tree in one season does not exec ed ten viss — a very 
different figure from that usu ill v given, and which of course is too 
low, as I have personally seen ibout double that quantity extracted 
from a large tree ” Ibe rubber forests at the headwaters of the 
Namkong Chaung are rich in rubber The tree grows m abun- 
dance along the bauks of the smaller streams and is also frequent- 
ly met with on the higher Mopes of the hills On these hills Mr. 
Thompson found the ficus elastica attaining as great a height as 200 
feet and a girth round the outside of the aerial roots of 100 to 
130 feet. 

The only forest produce collected in the tracts examined by 
Mr. Thompson appears to be rubber, and the Kacluns from fat 
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and near come m to collect it in the dry season “ During 
my visit to the Upper Namkong and Namsong basins, 1 twics 
came across octrois' built on the edge of the streams by Sing- 
phos from Palawbum and the Amber mines Toll on all rub- 
ber brought down these streams from their headwaters was 
collected at the^e stations and none was allowed to pass unless 
this tax was paid It was u-u illy taken m kind and amounted to 
much as ten pei tent the coll crors hiving to fay tin viss for 
for every hundred collected bv them The Sin^phos from the, 
Hukong Valley must have known that the\ wtre poiching in 
these forests, as they decunped as >oon as the) he ir 1 of iny arri- 
val ” One locil viss itse< m , is eqml to one ind a hilf standard 
viss, so the Chinamen must make a very goo 1 thing out of it The 
Chinimen of the di-tuct ire all engigel in the rubber-trade 
“ Great quantities of nee silk | asos giungbaings &c and stores, 
are kept hv them ini sold to the Kit bins (it ruinous rates) who 
pay the price of the goods in mdiarubner ” 

Mr lhompson tells us tbit most of the indiarubber 
from one of ths tracts, reported on hv him, tint is the 
whole drunige are i of the 1 iron river above its junction 
with the Gelu affluent, is exportel to Assun across the 
passes on the Patkoi Much viluible information on this branch 
of the subject wis collectel by Ciptain bwiyne, one of Mr. 
Way’s pirty, and embodiel by Mr lhompson in his present report 
The Nag is reap their crops in December an! then set off for the 
rubber forests Mr W iy s \ artv met sm ill bands of them on their 
way to the forests Every tree m the basins of the Loglai and 
Taron is known an 1 their positions are pointed out from father to 
son It may be taken as correct that the rubber collected m the 
forests north of the Gedu confluence goes to As'iim while that 
collected m the forests south ot the Gelu goes down the Hukong 
Valley All the rubber that goes to Assam is carried by Naga 
coolies who cm alwiys be ha 1 ifter the crops have been gathered 
and who are probably more efficient when working in their own 
c untry than any other coolies in India Taronku, the great rub- 
ber centre of the tract nn ler notice, is situate 1 at the T iron-Gedn 
confluence and the most valuable portion of the forest lies up the 
Tarou river to the Chaukkan pass, ilong the route traversed some 
years ago by Colonel Woodthorpe and Major Macgregor At 
Taronku a fee of Re 1-8 or three seers of rubber is levied on 
every man who wishes to cut lubber in the forest Besides this 
fee, Namyung village also collects tribute from the cutters passing 
through it Rubber m this tract is getting scarce every year, as the 
trees are overworked, and it often takes a man no le«s than forty days 
to collect a coolie load of rubber Most of the trees seen hv Mr 
Way’s party had been tapped, and up the Loglai and iWong 
rivers the trees near the streams are either dead or dying from be- 
ing overworked. Here the Singphos entirely oontrol the Nagaa 
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and stand to them says Mr Thompson in very much the same 
position as a tea planter and his coolies Their word is law and 
is enforced by a verv few Singphos over a great number of Nagas. 
The number of rubber-cutters who leave their villages for the 
Turong forests is known, and even if they succeed m evading the 
import of the Smgfho villages through which they pass, they 
would inevitably in the long run ha'e to piv up The robber 
when first collectc 1 1 -. f urh f ure but the N i as have learnt from 
the native bunn is the trick of adulter ltmg it with earth and stones, 
and so As«am mb! is not looked on with favour by Calcutta 
brokers Itmavle id 1 1 that the Rime applies to the rubber 
that fin Is its way into ^he Rangoon mirket the Chinamen be- 
ing alepts in skilfully concealing m the rubber earth and stones, 
principally the latter 

With regirl to \ rotecting the rubber forests in those remote 
regions, Mr Thomf son rightly sms that in the absence of any 
means of enforcing the Forest Rubs on the sibjeet it is not likely 
any attention will be pui to them Sawbwas informed him that 
they are unable to enforce the rules or interfere in an) wat with 
the collectors On this branch of the subject Mr Thompson 
writes — ‘ Regarding the Hukong Valley itself I think we are 
powerless to protect the in liaru! her forests by any legislative 
methods, unhss we are prepared to take the country over and ad- 
minister it directlv The Singphos are an exceedingly indepen- 
dent race, and at present really recognize no one as masters Un- 
der these circumstances if we are not prepared to take over the 
country, and if we still wi<h to preserve the rubber forests from 
extermiu ition there is only one course left open to us, and that is 
to put a prohib tive tix on all ru( her exportel to the Myitkyina 
district from that V illey Of course there will he a great outcry 
from the Chinese firms engaged in the trale an 1 from others but 
unfortunately the choice of altermtives is very limited and no 
half measures are possible The forests mu^t either be completely 
protected or left alone , the Singphos would af preuate no other 
course of action The \ rotection of rubber trees growing 

iq forests situated within our sphere of direct administration, 
though a difficult matter where Kar bins are concerned need not 
present any reallv serious obstacles, and it is possible that if re- 
serves are made of the richest areas, aud the local Sawbwas in 
whose jurisdiction the reserves would be situated were induced to 
interest themselves in the protection of the forests, and that the 
subordinate forest officials appointed to supervise them were select- 
ed from amongst some of the better class of Singphos, a great deal 
may be done towards the protection of this tree,' — Uangoon Gazette, 
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The Result of the Disappearance of Forests in 
Trinidad. 

It ib pointed out in the Bullettm of Miscellaneous Information 
of the Royal Botanic G irdens, Trinidad th it the rainfall for that 
island is slowly but surely decreasing The average rainfall for the 
decade 1862-71 was 66 715 inches , for the next decade (1872-81) 
it was 65 993, and for the third decide (1882-91) it was 65 037 
The decrease indicated b\ the fir>t and third values is 1 678 
inches or 2 51 pei cent during the thirty veais from 1862 to 1891 
Presuming that the sune rate of decieise runs on for the next sixty 
years, Tunidad will then suffer from i rainfall Inmnished by 
about 8 inches Mr H irt points out that a runfall decreasing at 
such a rate is alarming , and it the infeience is cained on it fol- 
lows within there a meisurible distmce of time Prinidal must 
become an arid desert as buren as the Greit Sihnra The cause of 
thedeciease in said to be the disapj eirance of the foiests — Mature 


Forestry in Belgium. 

The latest progress in this go-ahead little country is the orga- 
nisation of a -pecial branch of the Foiest Service called the Re- 
search and Consultation Branch Its work will be of two kinds, as 
shown by its name The staff will be occupied in carrying out 
regular and metho lical experiments in sylviculture a matter 
which might well be commenleJ to the attention of the Govern- 
ment of India, anl in visiting pnvate foiests an 1 advising the 
owners in cases where of mion oi assistance may be desired In 
India, where our knowledge bears so small i proportion to our 
ignoiance, theie is a fine opening for the icquisition and collec- 
tion of needful inform ition on ilinost unv point that ooul i be 
mentioned in connection with the giowtli and treatment of every 
individual species or crop Lach | rovince should have its branch, 
working under central direction 


The Bicycle— A Forest Invention. 

The bicycle is used now bv many foresters for their work as 
well as pleasure Its first inception is due to a forester, the Baron 
de Drais Grand Yerderer, or whatever he was called, to the Grand 
Duke of Baden. The original machine resembled a “ bone shaker ” 
without pedals The rider sat on the saddle and propelled it in * 
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manner similar to skating Having patented it m 1^1$ under the 
name of Draisienne, the Baron brought it to London, and it bad a 
short vogue there at Bath, and elsewhere, under the name of hob- 
by-horse, but was killed by public ridicule, whioh nearly killed the 
inventor too, for he returned to Baden a broken and disappointed 
man, and they put up a monument to him at Carlsruhe A certain 
M Paul Clerc now has resuscitated the Draisienne under the name 
of “ celerrette * (nothing to do with whisky) and claims that by the 
use of ball beirings in 1 pneum&tic tyres it can be propelled 
almost as fist as a bityile Mile in wood he hopes to see it used 
even on forest roids, where its lightness will enible the rider to 
carry it easily under his arm when be comes to absolutely tmnde- 
able places 


The Early Flowering of the Nhn Tree. 

Mr D N Dannie writes to us from Karad m the Sattara 
District that, probably owing to deficient rainfall, the mm 
tree ( \feha nxdica) has flowerei and ripened its fruits nearly 
5 months earlier than usual 
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February 3rd, 1897 . 

East India Teak — The deliveries m the past January have 
been 1,777 loads against 2,207 loads in the same month a^ear ago. 
Prices have been firmly maintained and there is no element of 
weakness visible ahead of the market 

Rosewood— East India — Is asked for, and small shipments 
of good logs would sell well. 

Satinwood— East India —Stocks are now low, and figury 
wood m either logs or boards would sell well ; small shipments are, 
however, best. 

Ebony — East India — Good logs, in small lots, would realise 
fair prices. 


PRICE CURRENT 


Indian teak 

per load 

£11 

to 

£16 

Rosewood 

„ ton 

£8 

to 

£10 

Satinwood 

„ sup foot. 

6d 

to 

ISd. 

Ebony 

„ ton 

£7 

to 

£8 


MARKET RATES OF PRODUCE 
Tropical Agriculturist , February , 1897 , 


Cardamoms 

per lb 

3s. Id. 

to 

3s 2d. 

Croton seeds 

per cwt 

77s 6d. 

to 

80s. 

Cutch 

» 

80s. 

to 

32s. 6d. 

Gum Arabic, Madras 

ii 

37s 6d. 

to 

45s 

Gum Kino 

»> 

£45 

to 

£55 

Indiarubber, As«am 

per lb 

Is lOd 

to 

2s 4d. 

„ Burma 

>9 

Is. 4d 

to 

2s Id. 

Myrabolams, Madras 

per cwt. 3s 9d. 

to 

5s. 6d. 

„ Bombay 

»> 

4s. 3d. 

to 

7s. 6d 

„ Jubbulpore 

>i 

4s. 

' to 

6s. 6d. 

„ Calcutta 

ii 

4s. 

to 

6s. 

Nux Vomica, Madras 


6s 

to 

7s. 6d. 

Oil, Lemon Grass 

per lb 

2$d. 



Orchella, Ceylon 

per ton 

10s. 

to 

21s. 6d. 

Sandalwood, logs 

H 

£30 

to 

£50 

„ chips 

»» 

£4 

to 

£8 

Sapanwood, 

»» 

£4 

to 

£5 

Seed lac 


70s. 

to 

80s. 

Tamarinds 

»» 

9s. 





AVlRAOB BULLING BATES OF TIMBER IN THE N.-W. F. Ilf 


Statement of average aelling rates of timber and bamboos in Moradabad, 
Delhi Bareilly, and Pilibhlt for the month of January 1897 
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Obituary— Mr. James L. Laird MacGregor. 

Indian foresters will have learnt with tbe deepest regret of the 1 
sad death of Mr. J L Laird MacGregor, Conservator of Forests, 
Bombay, on the 28th of February last whilst following up a tigress 
he had severel) wounded ; he was charged by the animal ana re- 
ceived such serious injuries that his death resulted on the following 
day He died at the b< autiful village of Supa, situated m the heart 
of the glorious North Canara Forests he loved so well. 

The dead body of the tigress was fourid subsequently about 
200 jards from the spot where she had mauled Mr. MacGregM, 
and it would appear that she died almost immediately after tne 
occurrence 

His death is keenly felt by all who knew him A thorough 
gentleman, a Lien sportsman and the very sonl of honour, he was 
respected and liked by all with whom he came in contact 

Mr MacGregor was born on the yth of February 1848 and 
originally ^elec ted the Arm\ for his profession, and he served for 
a short period in a British regiment as a subaltern, but the newly 
created Indian Forest Service offering greater attractions to his 
adventurous spirit, Mr MacGregor, after passing the entrance ex- 
amination of the Indian Forest Department, went through a 
course of training at the German School of Forestry at Tbarandt, 
and was sent out to Iqjjfca. Upon his arrival in this country in Jhnn- 
ary 1872 he was appointed to the Punjab AdminwtratiUn where he 
served about 18 months and * from there wris transferred to the 
Bombay GflNfaaent and was posted i p the Selgaum Division 
where he as Divisional Forest Officer until m December 

1886, upon the retirement of Colonel W. Peyton, he was appointed 
Conservator of the Southern Circle. 

The Southern Circle of Bombay, including as it does the mag- 
nificent teak-producing areas of North Canara, eb well as tha, 
valuable fuel forests of B^gaam, is one of the most important' 
charges m British India. 
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Prior to the appointment of Mr MacGregor as Conservator 
little or nothing had been attempted m the way of systematic 
management, and it devolved upon that officer to introduce the 
principles of scientific forestry and to commence the task of break- 
ing up these vast masses of unregulated forests into workable series 
and substituting an orderly in the place of what had been hitherto 
a haphazard system Only those who served under Mr MacGregor 
can realize with what zeal he applied himself to this arduous duty 
which unfinished, though far advanced, must now be left to his 
successors It may be safely said that the essential principles 
which guided him during his administration of the forests were 
simplicity and accuracy in organization, efficiency in protection 
and due attention to financial results His views in regard to 
this latter have been the subject of controxerey on the part 
of Forest officers in this country, but it is prob ible that his natural 
shrewdness made him cognizant of the fact that the British as a 
nation are not greatly devoted to forestry in the modern sense of 
the term, and that m this as in other matteis thev aio more suscepti- 
ble to large and quick returns than to other consideiations 

During his tenure of office much has l cen effected in the 
shape of organization anJ much more m the form of protection 
Working plans have been made or ire in pi ogress for all the more 
important forests of North ( mill aud Belgium fire-j rotection 
has become a well established reility m 1 the greatest attention has 
been paid to the subject of repioluction In short his career as 
Conservator has been a recoi 1 of goo 1 and honorable service, 
beneficial alike to Government and the forests ot which he'was m 
charge 

Amongst the members of the suboi hn ite establishment his 
name has served as a sxmbol of honest u 1 upright deilin^ whilst 
by his own brother officers he xxas lesjectel foi 1 is intelligence 
and keen serise of duty tod esteemed foi his unfuling geniality 
and thoroughly good nature Inhisdeith the Torest Department 
has sustained a great ai d his fnen Is in lrrej arible loss 

As an author, Mr MacGregor will be remembere 1 for his 
‘Organization and Valuation of Forests publishe 1 in 1883 and 
his ‘Forest Organization for Beginners’ which app e ire 1 in the 
Indian Forester Both are works of great irei it, receiving much 
attention at the time of their publication and raising their author 
to a very high place amongst the European foresters the day 


The Forests of Prussia. 

M Hueffel, Professor at the Nancy Forest School, has just 
published an abridged French translation of The Forest Statutes 
of Prussia by M Donner, Head of the Piussian Forest Service 
The forests of that •Kingdom comprise 8,192,500 hectares, or 
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25$% of the whole country Private owners possess a little 
more than half of the total, the State and the Crown possess nearly 
$rd, communes and public institutions own the remaining 1/Cth. 
The principal forest regions are the Eastern sandy plains ana the 
Western mountains In the East, Ptnus sylvestrt a alone covers 
3,000,000, hectares, or f ths of the entire area in the provinces of 
Prussia, Brandenburg, Pomerania, and Posen The whole 
Kingdom contains 4,346,000 hectares of this tree, the average 
production of which is put at 3 29 c m per hectare, 0 81 o m of 
which is laige tirnbor In the State I jrests, the possibility is pat 
at 3 03 c in whilst m Sixony it is 6 45 c m and in Bavaria 5‘18 
c m The net revenue fiom these btate forests is 25 57, 6 5 '6ft, 
and 39 14 mark-* (or shillings) respectively 

Ihe administration considers that the forests, whether 
‘ belonging to the Stite, or to private persons, are a property which 
4 we have received not made, and which it is our duty to hand 
4 down intact to our successors Indeed, the effects of forests 
upon climate w iter supply, health, &c , render them indispensable 
4 to the equilil rium of every inhabited country Private owners 
4 are temptei to ignore this responsibility, and the results of dis- 
4 forestment ha^e been that large areas have been rendered sterile, 
4 moving sandhills ilong the sea have covered fields and villages, 
4 and threatened inluid navigation, the accumulated vegetable soil 
4 of thousands of yeirs has been washed from the mountains, 
4 and after it the miner il soil, hindering agriculture, raising 
4 the beds of the rivers, and exposing the plains and valleys to 
4 floods A striking example of the results of disforestment is 
4 found in the Kurtsehe JSehrunq a zone of littoral sand dunes 
4 60 miles long near the Russian frorftier (Courland) between 
4 Metnel and Konigsberg, which divides the Baltic from the great 
4 lagoon called the 4 Kurisher Haf ’ This region has now be- 
4 come completely desert, and the hindrance to navigation is snob 
‘ that it will be necessary to go on spending for more than a 
4 hundred yens sums whose interest alone is annually more than 
4 the whole value of the forests destroyed ” 

The same thing has happened in the Alps, m the Pyrenees 
at the Oombe de P4gu£re, &c The chapters on departmental 
organisation hive no particular interest for ns at present, but the 
principles taught in sylviculture and working plans concern us 
nearly The Forest.School at Eberswald is very complete and 
well provided for, possessing a park, nurseries, and even a piscicul- 
ture branch For practical work it has the entire management 
of four forest blocks totalling 18,000 hectares (45,000 acres, over 
74 sq miles) 

44 The Prussian Forest Administration formally rejects the 
f theory of those who consider that the object of treatment should 
4 be the production of ^tbe greatest possible net * revenue in 

* The Bodenremertrag, or net revenue of the '■oil, ia what remains altsr 
fUdpetton of all expenses, and of the interest on the capital engaged, 
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4 money, and who go in largely for compound interest tables On 
4 the contrary, it holdB that the State differs from the puvate 

* owner, in haying an essential duty to perform, namely, to direct 

* the treatment of the public forests with a sole and strict eye to 
( the greatest public good not only with regard to forest produce, 

‘ bnt also regarding the indirect effects and looking at the subject in 
4 its widest and most general application The forests should 
‘ neither be made an object of financial juggling nor even regarded 
‘ as a capital sum expected to bring m a certain rate of interest 

‘ They are a trust deposited m our hands for good management 

* daring oar generation The usufruct indeed is our* to the fullest 
4 extent but we have no right, either to take more than the usufruct, 

4 or, to. alter the constitution of the property , that is to <uy, we 
4 are entrusted, not with a certain sum working at a ceitain rate 
4 but with forests , Forests and nothing else, and let us look to 
4 it that our successors find them in at least as good a state as we 
4 did.” 

The Prussian administration thus rej Q cts absolutely the com- 
mercial exploitabihty for State forests W ill it fe accused like 
the late Mr A’Arcy, of pure sertimentihsm t 

The forests are worked at a long rotition A ‘spuming age- 
classes of 20 years interval it is seen that in State forests the trees 
of 80 to 100 years and over only cover 1 of the area, and lhat 
therefore the stock corresponds nearly to an exploitable age of 
100 years The greater part of the pine forests being worked at a 
rotation of 120 years, and the oak forests at 160 years, it follows 
that the material as a whole is insufficient 

“ For some years past, there has been a marked tendency 
4 towards the simplification of working plans especially in pine 
4 forests The tendency is to work more by area, allotting a £iven 
‘ block to a given period, without paying too much attention to 
4 a distant apd problematical increment-expectation After ab- 
4 straction of hlanks, the reduced area divided by the number of 
4 periods gives the average area of the periodic block The first 
4 block contains Cffops which may, for one reason or another, not 
4 he prospering, together with a sufficient area of the older crops 
4 to make up the amount required Yery rarely does the first 
4 block contain more than the normal, ^nd then only because the 
4 older crops happen to be distinctly in excess If any fellings are 
4 necessary in the other blocks, the volume of tre$p so felled is 
4 ascertained and an area carrying that volume of trees when ex- 
ploitable is excuded from the first block Pursuant to this sjstem 

* of simplification, all estimations of volume beyond the first 

* period of 20 years are dispensed with.” 

Heading the above, one seems to be back in the lecture 
theatre at Nancy, where this very procedure was taught m&ny 
years ago. lhe possibility, even for intermediate fellings, is 
always expressed m o. m, The increment i* allowed for at a 
moderate rate, 
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The regeneration of the pine is generally sought artificially, 
by planting in most cases, after a clean felling Rut on the sands 
the youn^ plants arc often destro> ed bv cockchafer larvse, and 
the Prussian foresters have an embarrassing choice between this 
difficulty and that of nituiul repioiuction ly seed In the East- 
ern provinces where the pine will hear u little cover, they have 
adopted the method of groups or wells, freeing any putches of 
seedlings that in iv arise under the cover uni pi ogressively en- 
larging the patches as sef Ihngs appear in the borders In this 
case it is generelU nec< s*arv to ugeitiite two blocks at once 
f^rd of the ireu with a r itation of 1 JO veais) oi even over laiger 
areas which aj proxim ites the svstem to th it of |u linige Never- 
theless it cannot h s u 1 ill it n ituial lepoluction is hfficult in 
ac untry th it has rnillons Plnctaies of pint in 1 the Gh rman 
f iresters. will sure 1 > fin 1 out the setnt At pusent they are seek- 
ing a method of s i all coup s winch ran le i i them to the possi- 
bility by urea In pue forests this would bo so simple so clear, 
and self-evident tbitil is latjuishing to fin 1 tht best foresters of 
Europe still entangle 1 in volume tnc cilculations Will the 
Ain u ricms have t ) co n t} th lescue * They ire not the people 
to go plaving aroun 1 me Muring every tree fiQm I londa to 
Vancouvei with i shoem iker s meisure not even though perfected 
by Edison Some 1 iy — who shill siy how soon — the possibility 
by area may return to us fioin Amend, as pippins from Canada 

Oh Broilliard 

( Translated freely from the “ Revue des Eaux et Forets " bu 
F. G ) 
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The Palmyra Palm 


I send herewith a diagram drawn quarter size showing how 
very closely palmy t a leaves can sometimes pack themselves on the 
stem Of course the majority of the leaves die off, only about 6 or 
8 remaining alive at a time The diagram is supposed to repre- 
sent the unrolled circumference of the tree, and m a height of 8 
inches from base of petiole to base of petiole 17 leaves were crowd- 
ed together The young leaf petiole, when green, is sheathing, bat 
when the leaf dieB and the stem distends, the sheath splits, making 
tfyft j&p petiole appear forked. A scar is left behind op the 



123 


ANNUAL RINGS IN THE NIM TREE 


stem the whole horizontal length where the leaf has at any time 
adhered The leaf scars form ilmo^t continuous spirals round the 
tree, and I fancy that by their means a rough approximation of 
the age of the tiee can be made Here the trees yield on the 
average 10 leaves per annum , 17 leaves gave 11 rungs of the 
spiral ladder so that there woul 1 be 6 such rungs per annum 
This requires further elaboration, but I thought perhaps this might 
be of interest to you 

Since writing the above I have had the opportunity of ex- 
amining a greit numb r of palm\ras an 1 find that almost invari- 
ably the leaves come off the stem in whorls of 3, the bases of their 
petioles either touching or slightly ovorlipjing llns fact is rather 
interesting as an extension of the trimeious formation of the floral 
orgms of most monocot} le Ions Of course the three leaves of 
the whorl m pilmvias ire not syn lironom one develops after the 
other Since wilting I have also come across the f llowing, in 
Linlley’s Intioluction to Botiny — 

‘ It is sud tbit the number of external rings which indicate 
‘ the tall of leive*! fiom the tiuuk of the Film lube coincides with 
‘ the numl er of yeirs tbit the mdiviluil has lived There is, 

* howevei no pi oof of this at present such statements must there- 

* fore be recened with ciution 

If is is said from 10 to 12 leives form m each year (I am 
now making expenments to test the accuracy of this), then, as 
three leaves go to form one of the external rings above referred 
to, from three to four of these extei nal rings coincide with a year’s 
growth, and not one only 


A W Lushington 


Annual Rings in the Nim Tree. 


In Gamble’s Manual of Timbers it is remarked that it is cot 
I nown whether the rings in the wood of the Nfm tree ( Melta 
tndica) are annual or sf urious there is a forest plantation of 
Nim at this place (Tumnuiru Kodu) in which Nfm trees were 
plante i 14 years ago I had some of them felled lately, and 
examined the lings I found that the 14 annual rings were clear- 
ly marked hut that in addition there were other spurious rings 
which however did not go round, but merged into the annual 
rings In fact the spurious rings seldom went more than a 
quarter wa^ round It the rings of the Nim are counted care will 
nave to be taken about these spurious rings 

A. Wf Lushington 
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Forest Terminology 

I notice that the words “ stool ” and “ stool-shoot ” are being 
applied to the stump of a tree felled flush with the ground and to 
the coppice shoots that spring therefrom I do not know^ why 
any more modern terms than the good old words “stump and 
“ coppice shoots ”are wanted , but it thoy are why adopt wrong 

terms ? t . , . 

A 4 Stool ” is “ the parent plant from which young individuals 
“ are propagated by the process of lai/ennq ” (Lindley’s Introduc- 
tion to Botany, Book I page 84) , and therefore a “ stool-shoot” 
is nothing more nor less than a * layer ” 

A W Lushington. 


IV.-REVIEWS 


Review of Forest Administration in British India for 
the year 1894-95 by B. Ribbentrop, C. I. E., 
Inspector-General of Forests. 

In accordance with our usual j ractice we propose to give a 
brief account ot this interesting Review with selections of the most 
linpbrtaut portions of it 

Area — During the year 1570 square miles were added to the 
Reserved Forests ot the Bengal Pre^iency, 604 square miles in 
Midras and 675 square miles lq Bombiy Ihere were 257 square 
miles of exclusions, *>0 that the total at the enl ot the year came to 
74,271 square mile s The pictected forests aggregated 7090 °quare 
miles aud uuclasaed forests dl 591 making the totil of all classes 
under the Depaitment 11 2,952 square miles Settlement is going 
on well and is said to be approaching completion in some provinces, 
while m others, notably Madras, it will take 5 or 6 more years 

Demarcation — A detailed form gives the details of the pro- 
gress of this work, the net result ot which for the Bengal Presi- 
dency is that 44,889 miles of boundary lines are now demarcated 
while 5741 miles still leinam to be done 

Surveys — A map is given on which are shewn in red the areas 
for which Survey is completed and m green those which still re- 
main to be done Four parties of the Survey of India were at 
work as well as the Forest Survey Branch Altogether Rs. 
1,19,169 were spent by the meet Survey Brauoh and Rs 8,69,419 
by the Survey ot India 

Working Plans — On this subject, we shall do best to quote 
the following remarks of the Inspector-General of Forests : — 
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44 During the year ten working-plans, dealing with an area 

* of 1,760 square miles, were sanctioned, and the area under re- 
4 gular systematized working stood at 9,423 square miles, or 12 
4 per cent of the forest area, at the close of the year Large artoas 

* remain to be dealt with especially in Bengal, Punjab, the Oen- 
4 tral Provinces Upper Burma, and A^sam A considerable pro- 
4 portion of these areas consist of forests in which, owing to the 
4 absence of markets, the production is far m excess of the demand, 

4 and m such cases the preparation of working-plans though 
4 desirable is not a work of immediate necessity On the other 
4 hand wherever theie is a steah demand and more especially 
4 where this approaches the | roduction of the forests, the mtroduc- 
4 tion of plans of working defining the main objects with whifch 
4 the estates are to be worked md the amounts of forest produce 
4 which can safely be utilized is of the greatest importance ’ 

44 With regard to the control of existing working-plans, it may 
4 be said that year by year as what is required becomes better 
4 understood, the plans prepared become cle irei and more practical 
4 in their provisions and that more and more ittention and care is 

* exercised in earning them out During the )eir under review, 

4 generally speahng tho £ revisions of existing plans were well 
4 carne 1 out When deviations o( curre 1 through force of circum- 
4 stances these were lepoitod to an 1 sanctioned by the Local 
4 Government concernel It ran here be noticed that as the num- 
4 her of pi ins increises — and this is taking jlice with rapidity — the 
4 work of controlling them becomes moio laborious , ana the time 
4 will sooner oi later arise when the control of working must be 
4 placed moro directly m the h m Is of Cousen atois 

Communications a t i Buildincj s — On this imp ortant subject 
the Inspector-Gc nti il nnl es the following leinarl s 

44 Consider il le ictivity \\ is di^i i ne 1 on the construction and 
4 maintenance of exp >rt roida connecting the forests with the 
4 markets the> sup pb In ^omu } i ounces it wa 5 * foun 1 necessary 
4 to construct roals outsita the forests In the Ben^ il Presidency 
4 Rs 55 677 were *pent on new roads md If 5 * 76 021 on repairs 
4 In Madras Rs 32 007 an 1 in Bond a) Rs 2 918 were spent on 
4 road work The highest expenditure (Rs 64 721) took place m 
4 the North-Western Provinces and Oudb where an excellent sys- 
4 tem of loads exists, without which the produce of the forests would 
4 be unsaleable ’ 

44 It is to be observed ilso that the construction of railways near 
4 or through the forests has in some instances considerably increased 
4 the demand for forest produce of all and more particularly of 
4 inferior kinds Good sound timber of large dimensions general- 
4 ly commands a ready sale But the supply of such is but limited, 
4 and m the esse of most of our forests owing to the want of easy 
4 communication with the markets and the consequent cost of ex- 
1 traetion, the mass of timber of inferior quality or species, as well 
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( of minor forest produce remains unsold. The construction of 

* railways, such as that through the Oudh forests and that of the 
‘ projected lines from Nazibabad to Kotedwar will assuredly tend 
‘ to the development of trade in such products.” 

44 Attention was also directed, particularly in the North-Wesfc- 
4 ern Provinces and in Madras, to the construction of rest-houses, 
' and to providing suitable accommodation for Range officers and 

* subordinates. In the Bengal Presidency Rs. 1,11,660 were spent 
4 on new building work, and Rs. 51,692 on repairs. In Madras 

* Rs 34,143 and in Bombay Rs. 17,802 were spent on building 
‘ work.” 

At first sight it might seem as if this was a large sum, but in 
reality it is very small, amounting only to 3’4 Rs. per square mile 
of forest under management If the supply which our forests are 
capable of yielding is to he made fully available for the use of the 
country, much more than this must he spent in roads for export 
and in the proper housing of subordinates. The latter is a matter 
of great importance, for we hold that in order to obtain an efficient 
and honest staff of good education, they must be properly boused 
and properly treated. 

Fire-protection — We are glad to «ee that Mr. Ribbentrop 
realizes that anv comparison between cost-rates is of very little 
use when the circumstances of different Circles, different Divisions 
and eveu different pieces of forest are so varied as to make such a 
comparison most difficult and the conclusions drawn from it often 
most misleading. He cays : — 

“ Even though allowance were made for the variations in the 
4 labour-rates in the various provinces, the difference in the con- 
4 ditions affecting fire conservancy are too great and manifold to 
‘ permit of any useful comparison between the cost-rates. We 
4 have to do with grass-fires, with bush and with leaf-fires, and to 
4 meet endless varieties under each class. For instance, as regards 
' grass-fires, circumstances may r require the early cutting of broad 
1 traces through belts of dense grasses in which an elephant cannot 
4 be seen, and of burning the dry grass thereon before the adjacent 
‘jungle is inflammable. Narrow traces are of no use in snob 
‘ localities, as the fire, coming from the outside, would cross them. 

‘ It is evident that operations of this kind, in order to be effective, 

4 cause a large amount of labour and a considerable outlay, whereas 
4 iu other localities the grass may only be a few inches high, 

4 and here the outward firing may be controlled with the greatest 
4 ease by cutting a path a few feet broad, and in some cases even 
4 this is not required . Between these two extremes numerous 
4 variations exist, requiring more or less expensive measures in 
4 order to isolate the torest to be protected. Again, as regards 
' leaf-fires, all depends on the time and manner in which the 
4 various forests Bhed their leaves. In some cases this happens 
4 before the fire-season commences and a single sweeping and 
17 
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4 burning of fire-traces suffices to protect the forests, whereas in 
4 others the shedding of leaves continues all through the driest 
4 weather and renders nccessiry a continuous attention to the 
4 clearing of the fire-trace Thus, for in tance a fire-trace through 
4 a Ptnua longtfolia forest is entirely intractable, and forests of 
4 this character can only be protected by the sacrifice of a broad 
4 belt on which all growth of the species is prevented, thereby 
4 changing the character from a leaf-fire to a grass-fire protection 
* In how far the adoption of this meisure is advisable in deciduous 
4 forests depends entirely on local conditions and case® have 
1 occurred, where the cutting of a bro id belt through the natural 
4 forest was followed by a gi ass-crop *o den^e and high as to 
4 render fire-protection more laborious and costhy than it was be- 
4 fore The character of the surrounding countrj also greatly 
4 influences the difficulty and cost o( fii e-pi otection ” 

44 It will be seen from the table at the beginning of this sec- 
tion that out of dO 963 squue miles the special protection of 
4 which was attempted 28,913 were save! an 1 2^50 square miles 
1 were overrun by fire ” m 

In regard to the forest fires in the Punj ib, the Inspector- 
General quotes from the Government ot Indu Review of the 
year’s report as follows but whether the anthoi lties of the Pio- 
vmce will take any action in the mattei lem uns to l o seen 

“ The attempts at firc-protec hon weie even less successful 
4 than in previous jears, theie having been i marke 1 increase in 
‘ the areas burnt ovei in all but the ( henab ( liaml i and Umballa 
' divisions It is obser\ed with special regret that the giazing 
4 concessions whicti were given in the Hazari division in order to 
4 obtain the good-will of the people were immediately followed by 
4 the burning of the opened ar a, Wiih the illcged object of obtain- 
4 ing fresh grass The Gov°rnment of Indn hope that every effort 
4 will be made to impress upon the people the scope ind object of 
4 the concessions, and that the) will he withdrawn without fail in 
4 regard to all areas burnt It is noted with concern that a great 
4 proportion of the fires took place in specially protected areas 
4 The continued failure to protect the forests from fire so seriously 
1 affects the permanent well being of the country that the Govern- 
4 ment of India agree with the Lieutenant Governor that where 
4 wilful burning is proved, whether with intent to do damage or 
4 in order to obtain new grass the punishment should be exemp- 
4 lary and deterrent ” 

We have already commented in this magazine on the question 
of fire m the Burma teak forests, go need sav nothing more now. 

Grazing — This subject is rather fully discussed and it is 
pointed out that the idea that forest conservancy should, as far as 

E ssible, he restricted to remote regions for the growth of timber 
arely 4 of gigantic trees ’ can only be slightly sarcastic I) has 
en gradually abandoned and consequently the mass of the forest 
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areas are expected to supply not only wood material but also a oer- 
tain amount of grazing The discussion is too long for quotation^ 
so we need only refei our readers to the report itself. 

Reproduction — We cannot do better tnan quote at length the 
long anl interesting account of reproduction in the various classes 
of Indian forests which Mr Ribbentrop has dnwn up. 

44 The principles of sylviculture are the same all over the world 
4 but their application vanes according to circumstances and oan- 
‘ ditions, and in this respect every conceiv ible variety is represented 
‘ and lias to be dealt with in India The extent of the forest areas 
and the comparatively small income per acre necessitates, in most 
‘ ca>cs a sy lvicultur il tit itment ‘solely based on naturul reproduo- 
‘ tion an 1 the question* invohed require the Forest officers con- 
stant stuly and thought It is true that in the majority of our 
‘ forest*, especially in those which are the more valuable ones from 
‘a purely fiscil point of view natural reproduction advances satis- 
‘factouly un let a continuous protection from fire and cattle, but 
‘ this alone is barely sufficic nt foi the maintenance and improvement 
4 of tlie ch uacter of the crops, as the spec les composing the peuple- 
ment in Indian founts vary in vilue to a much greater extent than 
is the case in Europe for instance ” 

‘In the gregarious pine forests in the North-West Himalaya!, 
‘ it is the deodar to which the preference must be given in all suit- 
able localities Its value is twice that of any other pine, and in 
many cases it is the only species which can as yet be profitably 
4 extracted Tbe tieatment of these forests offers, consequently, 
4 considerable difficulties, especially in localities which, on account 
4 of their position, exposuie and soil, are more favourable to inferior 
4 species Good progress has, however, been made in the study of 
4 this class of forests and their reproduction, and working-plaD pre- 

* scnptions for their treatment now rest on a comparatively s&fq 
4 basis It has often been found necessarv to assist the natural re- 
4 proluction of the deodar by cultural operations, plunting or thq 
4 dibbling in of seed on piepared plots or lines, and by tbe felling 
‘or girdling of inferior pines in advance growth of the better 
4 species These operations are now fully understood, not merely 
4 by tbe supervising ranger and forester, but by the work-people, 
4 and success almost invariably attends their execution ” 

* The sal forests in the Sub- Himalayan tracts in the 

* Garo Hills, and in tbe belt extending from tbe Biy of 
‘Bengal to the Yindhya Range form another class of morq 

* or less gregarious forests, in which reproduction is, as a rule, 
‘sufficiently abundant wherever an efficient fire- protects h haq 

* been secured and grazing has been regulated and restricted* 

* At the outset of regular forest management, the prevalence of fros$ 
‘in exploited localities often caused great anxiety and trouble In 
‘ others it was the rapid growth of high grasses whioh interfered 
‘ with reproduction, and on clayey soils tbe dense crop of a young 
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* growth of Termmaha tomentosa — a tree by no means unmarket- 
‘ able, but of less value than sal Here again, however, it may be 
‘asserted that the study ot the characteristics of this class of forests 
‘ and their behaviour towards the dangers which mainly threaten 
‘ their satisfactory reproduction has sufficiently advanoea to secure 
4 a fairly correct and generally successful treatment ” 

“ The areas of deciduous forests which cover the greatest part 

* of the country, from the southern slopes of the Himalaya to Cape 
1 Comorin, as well as in Burma, mav for our purpose of reviewing 
‘the value of reproduction, he divided into two mam classes — 

(а) Those which contain the teak, the padonk, the cutch, 
the ironwood, the red sanders and sandal and any other 
of those trees, which, on account special qualities, 
command a sale be>ond the local market and exceptional 
prices, and in which the application of sylvicultural 
principles is consequently mainly dnected towards 
increasing the proportion of the more valuable species 
in the crops of the future 

(б) Those forests which are situated outside or near the 
margin of the habitat of such tioes, and m which 
species are absent or sparsely lepre^ented In sucb 
forests which are treated for the local supply ot timber 
and firewood only, no pronounced measures are re- 
quired in favour of any particular species, though of 
course even here one oi several kinds of trees are 
usually more valuable and useful than others and their 
reproduction is naturally favoured by retaining them 
as parent trees for the new crops 

“Amongst the deciduous forests of class (a), those containing 
1 the teak are the most import int, not merely of this class but of all 
‘ forests m India They have frequently an addition il value owing to 

* the presence of cutch, ironwood, padouk tnd other \ tillable species 
‘Their reproduction and improvement offers an inexhaustible study 
‘to the forester, and has probably received more attention in this 
4 respect than any other class of forests Pure teak foiests, and 
‘even such in which the teak forms the mam pirt of the crop, are 
‘rare, especially m the eastern and moie more impoitant zone of 
‘the tree, and are found only in specially ftvourible localities. In 

* forests of this character reproduction presents no difficulties, a 
‘judicious exploitation and protection are all that is needed to en- 
sure favourable results Where, however, the teak tree is found 
‘intermixed with other species, and, as is often the case, forms only 
‘a small percentage of the mature crop, the chances of reproduction 
‘of the more valuable species are lessened with every mature teak 
‘ tree which is removed In such forests favourable results have 
‘ been frequently achieved by girdling trees of the infer oi classes 
‘round or in the vioimty of teak seed-bearers, thus producing an 
‘ advanoe growth of the superior species before the mature stems are 
‘ removed. All natural advance growth of teak is in snch localises 
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‘ fostered even at the sacrifice of mature trees of less value, and 
‘though such interference m ly be of limited extent only in eao|i 
‘case, the aggregate of the forests improved in this manner reprt- 
‘ gents a large and important urea 

** The existence of a bamboo forest beneath the canopy of the 
‘ tree-crop renders the natunl reproduction of teak a question of 
‘ special difficult) The foiests in which this difficulty exists are 

* very extensive and in the eastern zone cover by far the largest por- 
‘tion of the teak are is These bamboo forests van m character in 
‘accordance with soil ind situation, from the light cover of Dendro- 
‘ calamus stnctua to the ileti^e *bade of Bambusa polymorpha and 
‘ Cephalostachyum perqra tie The former species, wl ich flowers 
‘ sporahcally as well is gr „ anom.lv, doe* not entirely prevent the 

* natuial reproluction of tite giowth, and in forests with an nnder- 
‘ grovvth of this ch iractor representative of teak ot all age-classes 

are usually found frequently accomp imed b) cutch The dense 
‘ cover, however, of the penodu ally an 1 gregariously flowering 
‘ bamboos renders naturil repro luction of teak almost impossible, 

* except during such pr rio Is of flowering This f ict accounts for the 
‘ existence of tiee-crops sc pai ated in age by the length of these 
•periods It is useless, in re°pect of these forests to speculate and 
‘ report annually on the \ rogress m ide m natural tree reproduction, 
‘as a consequence of fire-protection, which only tends to make the 
‘ shade denser and more prohibitive towards the growth of seedlings, 
‘ In forests of this kind all measures must be and are preparatory to 
‘ the next occurrence of a general flowering, and thus the value of 
‘ fire-protection is great as one of the means of securing healthy 
i parent trees ” 

“ The prescriptions of all working-plans and the girdling pro- 
posals framed un ler their provisions, tend m the same direction in 
‘ preserving a sufficiency of seed-bearers A special feature m tb® 

* treatment of these forests is the formation of teak taungya plant** 
‘ tions * These are scattered about m localities where, though 

* I have recently been asked what a teak tavnyya is, and take this oppor* 
tunity of explaining how the destructive method of shifting cultivation, la 
vogue amongst nearly all uncivilized tribes, has been utilized for arboricultural 

E urposes The areas on which these people are permitted to oultivate are selected 
y Forest offioers within the bouudanea of fire \ roteoted reserves, the places 
chosen being those in whioh valuable species are absent, or but sparsely repre- 
sented All forest growth on these areas is then felled and when dry is burst, 
due oare being taken to prevent the fire from spreading into the surrounding 
forests The ground is cultivated in the beginning of the rains, and the agricul- 
tural crop is interplanted at suoh distance aB may be fixed usually 6 by fl\ with 
teak, cutch, or suoh other speoies as it may be desirable to eetablish At the 
beginning of the second year a certain fixed rate is paid for every 100 well ee 
tablished plants This method of tree- planting was first introduced in Burma, 
where the areas brought under shifting cultivation are called “ taungyas ” If 
utilized for the cultivation of teak they were oalled teak taungyas, if for outoh, 
outoh taungyas As the name is well established in the provisos where the 
method originated and has been used in some other provinoes, it would seem 
advisable to apply it to all India instead of using the numerous local names, and 
to aooept the expression ‘ arbori taungya ” for all cultural operations of this 
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situated within the natural habitat of the tree, the species is sparse- 
ly represente 1 , m 1 will, when a floweriug of bamboos]takes place, 
it is hoped, form s) miny centres from which the teak will na- 
4 tui ally spreal to other peftions of the forest These taunpya 
4 plintations have in al iition a considerable intrinsic value as tim- 
ber-pro iucing areas, for they already extend in Burma over 
‘ 35 644 actes, ml aie tl e result of little more than twenty years* 

* work Some 2 000 acres i year hive been added of late, and dur- 
ing the year un ler levicw the irca w is increased by 3 903 acres 
4 Other cultnril operation in bamboo forests such as the planting up 
4 of strips, were nndeitiken with the snne pm pose of establishing 
4 belts or plots ot pirent nee-» In inmy mstinces such operations 
‘ have shown excellent results but mostly it a cost which seems 
‘prohibitive if compaiol with tunqya cultivition ” 

c Insufficient ilvintagc was tiken luring the fiist year of the 
4 gregarious ffoweiing of myinwi (iJendiocal mini itnctus) which 

* took plac e m the B iwbm in 1 Toungnyo i ©serves in Lower Burma 
‘in 1693-94, hut expenence stnvvi tb it useful it boric ultural opera- 
4 tions m ly be under tiken amongst this species it least, for a con- 
siderable number of yens, &ub''eqnont to its seeding and before 
4 the new cover is fully rc-e>f iblished 

1 A genei il flowering of kv i thaungwi ( bamhusa polymorpha ) is 
4 to take pi ice lu Birmi within the n \t fewjeirs, ml as the fully 
4 grown forest of thi'> species prohil ited tree reproluction of any 
*kinl, systematic pi ep it itions, in oi ler to take full advantage of 
4 the expected oppoitumt), lie unler consi leration It is believed 

* that this species o bamboo like some of the other gregariously 
‘flowering kinds will send out no fiesli shoots m the vear previous 
‘to seeding, and thus give a timely warning It is also probable 
4 that its clumps will die without needing if felled just before it 
‘flowers, and th it a cleat held may tl us be obt lined for the growth 
‘ of teak seed The opei ition« which will follow the a tual seeding, 
‘and perhaps even the first cultural tieatment m heated will pro- 
bably necessitate the extensive use of hie and this is a delicate 
4 procedure which < m ot h \te h 1 hivonJ manageable limits, 
‘as it is essential that the flies should as fu as possible be retained 
4 in the areas operite J upon and th it once cultivated, they should 
4 be scrupulously piotecte 1 

£>oms time ago it wus asseited by botanical autbontios that 
‘ the continued cutting of the young h unboo «boots would weaken 
4 the parent clump to such in extern that it would probably die 
‘ within three yens It w is with goo I grounds believed that if this 
‘ assertion proved to be correct, the difficulty of nufcurally reproduc- 
ing teak forests with un undei growth of Bamhusa polymorpha at 
‘all times, ind not meiely for a few short years during the seeding 
‘of the bamboos, woull hive been solved, and experiments in this 
‘direction have been continuously earned on in several divisions m 
4 Barm i for the last four yeats The results of these experiment* 
4 are as yet inconclusive. They have, it seems, proved that tlft 
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‘removal of the young «hoots year after )ear does not lead to ithe 
‘death of the parent clump, or to any great apparent loss in its 
‘vigour ; bat it was nevertheless found that the amount of shade 
‘cast on the ground had been materially lessened in consequence of 
‘these operations Under these t ireumstances it seems advisable 
‘that the experiments should be continued for some years at least 
‘and that the efforts to reduce the vitahtv of the bamboos might be 
‘assisted by the removal of the mature stems as well on the expen- 

* mental areas The point in question, viz the natural reproduction 
*of teak independently of the flowering of bamboos, is of sufficient 
‘importance to warrant any trouble and expense in its satisfactory 
‘solution, and in case the uinuil cutting ol the new shoots, if car- 
‘ ried out in addition to a hcav\ working ot the mature crop, would 

* remove the difficult), practicil effect, on a considerable scale, 

4 could be given to this scheme b\ a system of free licenses granted 
‘ with the condition that the new shoots of the year should be out 
‘at the same time The removal of new shoots during subsequent 
‘years would be a choip operation ” 

‘ The Madras report, which contains an excellent resumd of 
‘ reproduction shows th it i f in tepro luction of teak, ironwood and 
‘ Termmalia lament > s i ittended the greg irious flowei mg ot bamboos 
‘on the Golaver) nvei. Experiments mideiu the intioduction of 
‘ arbori-tuungv i < ulti\ ill m in Noi th Malabar lunc also met with 
‘success, and might probibl) with advantage be extended to other 
'parts of the country ♦ spec 1 illy to South Canara, where the paucity 
‘of parent trees of the moie valuable kinds m reported to be the 
‘chief reason for the ib-enco of seeding* pt thoso species The 
'good results obtaine l with teak taungv i cultivation in Coorg is 
‘ also worthy of note ’ 

“The n itur xl repro luctiou especially of teak, in the north- 
‘ western teak zone, incluling pnncipal centres of thfe tree (the 

* Panch Mahals in the Bombay Presidency, the Melghat m the 
‘ Berars and the Ahin fore>t m the south of the Uentral Provinces) 
‘has been repotted as satisfac tory throughout, where fires have been 

* excluded In the Panch Mahals which are specially favourably 
‘ situated for export to large local markets, this problem has not as 
‘yet been solved satisfactorily, aod the young crop has as yet been 
‘cut down and decimated year after year over the greater part of 
‘ the area Dense bamboos crops do not interfere with natural repro- 
v Auction m this zone) to the same extent as in Burma, nor are 
‘the varieties of other less valuable trees so plentiful as in that 
‘country ” 

“The natural reproduction of cutch is, except on the hmiteof 
‘its habitat, very satisfactory In Burma, where, owing to the 
‘great development of the cutch industry, the tree is of special 
‘value, its reproduction is assisted by means of taungyas , consider- 
able areas of which are cultivated year after year with great 

* success ” 6 

“ The natural reproduction of ironwood (, Xylta dolol> i nfonnu\ 
f is, even more than that of teak and cutch, dependent on strict fir# 
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‘ protection , for, though the tree is a very free seeder, few of its 
‘ seedlings survive even the slightest leaf-fire In the Rangoon 
4 Division m Burma where the tree was extensively exploited, dur- 
ing the construction of the railways, previous to fire protection 
4 having been extended to the forests whence it was extracted, con- 
‘sideiable areas have been more or less denuded of this valuable 
4 species ” 

A more careful examination of the deciduous forests in the 
4 Andamans has proved the existence of satisfactory natural repro- 
4 duction of the padouk tree ” 

“The deciduous forests of the ( b ) class are to a great extent 
4 treated for more or less local market*, which as yet do not, as a 
4 rule, demand timber of 1 irge si/e* in any great quantity, and the 
4 ] rescription of systematic plans for their treatment rely to a great 
4 extent on reproduction by coj pice The m un principle applied 
4 to forests of this class is one of improvement in fellings, which 
4 frequently, as, for instance in the Thana District in the 
4 Bombay Presidency and in many paits of the Central Provinces, 
4 assumes the features of a eo] pice undei standards The coppicing 
4 power of most of the sj ecies comjosing these forest* has proved 
‘to be considerable, and ref ro luction fiom these opeiations have 
4 generally been fairly successful A j erm inent maintenance of the 
4 forests cannot, howevei be relied upon from coppice shoots only, 

4 and in some localities as evinced m the woikingplan of the 
‘ Godhra Mahal forest in the Bombay Presidency for instance, it 
4 has already been found that some ot the most yaluable species 
‘refuse to coppice any longer It is under the*c circumstances of 
• great importance + hat a good crop of seedl ngs is in most cases 
‘found mixed with the cop pice crop is the result of the operations 
‘by which according to circumstance a larger, or smaller propor- 
tion of - the healthiest parent trees are left on the ground Where 
the crop of seedlings is insufficient and where the forests of this 
4 class are, owing to a large demand of special vilue, the natural 
4 reproduction has been ass sted ba dibbling opc lations and even by 
‘planting Spiecial energy has in this respect been displayed for 
4 many years in several of the districts of the Bombay Presidency 
4 where cultural operations have been systematically carried out by 
4 the agency of forest guards at very little cost to the State It is 
4 hardly possible to gauge the influence such operations may have 
‘had, but as a considerable admixture of seedlings m the forests, 
4 thus treated, is reported to exist, it may be assumed that this is, 
4 to a great extent, due to the continuous and energetio system of 
‘dibbhngs adopted ” 

44 The coppicing power of the various trees and its maintenance 
4 has as yet been incompiletelv studied and the work in this respect, 
4 even under prtconsidered plans, contains therefore a considerable 
4 element of uncertainty, which careful observations, records and 
4 time alone can eliminate ” 

44 Generally speaking, it may be said that reproduction in the 
4 deciduous forests has made good progress in all areas to which 
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‘ protection against fire and grazing could be extended, and that, 

* though many and important questions remain as yet unsolved, 

* considerable advance n is seen made in their rational treatment, 
‘ and the consequent imp ov< meat in the claracter of the new 

* growth Ihe deciduous forces pass into dry forest areas m which, 

* owing to the limited rainfall the forest floia is a poor one, and the 

* mdiv idu if trees are 1 adl) dc v elof t d Within these areas the dif- 

* Acuities legarding file potcction diminish t onsiderahly, but re- 
‘ production without the stucUst closure 1 ecomes more and more 
‘uncertain Ihe question how the dry forests m the Punjab bars 
‘ came into existence and how they rej reduce themselves apart 

* from coj pice in mj but exci \ tional tavourably situated localities 
‘is as vet no meins solved 

‘A sj rinklin^ of s< dlin n s is sai i to have been noticed m the 
‘Mult m ralchs but tht | ocess of reproluttion fiom seed is so slow 
‘that x very long fenol of strict closure would be required to 
‘ensure the re-stockitv of the forest in this way, and the results 
‘ wt uld ] lol il 1\ he quite out ot pojrortion to the value of the grass 
‘ciO{ s wl ich vvoul 1 lnv to 1 e s ici ifictd in the meantime Luckily 
‘tbecojpcmg pivvci ct the lon^-rootcd sjecies which constitute 
‘these tore ts is won 1< i ful ( tntunes seem to have m ide no differ- 
ence l ut during tl it tunc these ueas h 1 1 not to supply fuel for a 
‘constinflv mere ising netwotk ot railways and the continuity of 
‘then m^oui of cop ic in _ under these ihnipd cncnnistanees is 
‘ by no me ms i cei tainfv 

‘ Observ itioiis m ule c f hte veirs m Baluclnstin show that the 
‘ conditions of n ituial ii | re luction of tht ]unij forest in that 
‘ countrv ire more faveui il It than thev wi u pieviously supposed 
‘ to 1 e Ibis is foitun ite i the w ifer lvailuble for irrigation is so 
‘ scarce and \ ilu iL le tb it t ic estal hshmtnt of extensive artificial 
‘plantations bid to be abandoned 

‘ Of tl e fnn^es of ubori vegetafion found on the banxs of 
‘rivers those on the Indus md its tributmes on their courses 
‘ through the ] lain* are owing to their situation in a dry zone, the 
‘ most unj ortant Natural leproduction on sailaba lands, where 
‘the trees are nourished bv perennial percolation from the streams, 
‘and on the large riparian areas subject to inundation during the 
‘hottest months, is a a rule plentiful and satisfactory On the 
‘former lands the mtural original establishment of forests is fre- 

* quently a loDg and tedious process but where they have been 
‘ artificially constituted as for instance m Shahdera near Lahore, 
‘they yield a consi Jerable outturn and readily reproduce them- 
selves both from seed and coppice ” 

“ Repro luction on the inundated areas in Sindh is reported to 
‘ have been seriously curtailed hy the construction of dams, which, 
‘it is asserted, considerably reduced the area formerly inundated, 

* and exposed others to exceptionally high floods which prevented 

* reproduction by a deposit of silt This may be the case, but there 

18 
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* seems no doubt that new forest areas will constitute themselves 
4 outside the system of embankments ” 

“ Tiie reproduction of littoral forest*, of which the Sundarhans 
‘is the most valuable representative, is always profuse, so long as 
4 the area is not raised above tide level which is a very gradual 

* process and presumably accompanied by the same gradual addition 
‘ of land elsewhere. In the Sundarbans, the sundri, the most 

* valuable constituent of the forests, seeded abundantly and 77,000 
4 seedlings, IS inches high, were counted to the acre on the Ban- 
4 gasal island ” 

“ Reproduction in evergreen forests has been generally report- 
ed as plentiful and satisfactory in cluractei, but these forests 
4 have nowhere as yet been extensiveh worked, and great diffieul- 
4 ties will no doubt be encounter* d, where this b ippens on account 
4 of the very luxuriance of vegetation, which it will be difficult to 
4 guide in the direction most desired ’ 

4 The caoutchouc-yielding Fici grow mostly outside the sphere 
4 of safe observation m forest inhabited by more or less savage 
4 tribes and little is known as regirls then upioluction 

Outturn — The following are the figuies of the total outturn 
of timber, fuel, bamboos and minoi produce from the forests of the 
different Provinces for the year 1894-95 — 


Omernment Purchaters 

Cubic Feet 


Timber 

... 5,727,264 

39,923,591 

Fuel 

... 28,056,761 

68,967,654 


No 


BambooB 

1 616,237 

132,196,511 


Rs 


Minor Produce 

... 1,88,654 

30,25,197 


It is explained that collections by Government agency are 
gradually giving way to export by the purchasers themselves 

Finance — Hero we notice that the figures for the 4 financial ” 
year are given instead of those for the “ forest " year. We can 
easily understand that the figures which are given in the Budget 
reports are these which it is most convenient to use, and perhaps if 
this is admitted the arrangement of a * forest ’ year may now be 
given up as a failure The gross revenue of the year was 
Rs 167,88,880 and the net revenue Rs 74,15,590 which is 44 per 
cent, of the gross, and Rs. 65 per square mile of land under forest 
control 

For the first time, a statement is given of the value of the 
forest produce which is given free or of the loss by reduced rates 
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to right-holders and grantees It amonnts to the following : 


Timber 


Rs. 

... 7,86,618 

Fuel 


... 28,84,208 

Bamboos 


... 2,12,472 

Minor Produce . 

... 

9,35,461 

Grass and Grazing 


... 16,30,651 


Total 

... 59,48 605 


By rights, this sum should be addel to the revenue of the 
year to ‘diow the true results of the work, whic h would come to 
Rs 227 -V7 68 > grow m l Rs 1 33 64,395 net A Department which 
gives aw ly fiee as niu^h as 44^ per cent of the net income cannot 
be said to lie quite so grispmg and greedy as it is sometimes ac- 
cused ot being bj those who do not or do not wish to know the 
facts 

Education — The following remarks on the question of pro- 
viding emploj ment for the passed students of English extraction 
from the Dekra Dun Forest School will be read with interest 

“ A tonsideralle number of Extra-Assistant Conservatorships 
‘ have beeu created since 1891 under the reorganization of the 
‘ department and mm3 of those appointments have been obtained 

* b) students who pissed out through the Dehra School previous 
‘ to 1893 who thus have g lined fair prospects of further promo- 

* tion in the Pi ovincial Service The result of this early promo- 
4 tion of a few officers who had the luck to enter the servioe at the 
‘ right tune has cause! a continuous influx to the school of lads 
4 of English extraction ind habits , and the fact that the Provin- 
4 cul cadre when once filled can only be entered after a prolonged 

* service in the Ranger class on a pay rising from Rs 60 toRs.150 1 
4 per mensem seems to be lost sight of by the parents and guar- 
4 diana of the young men competing for entrance into the Dehra 
4 College ” 

44 The pressure is already beginning to make itself felt, and 
4 most of the Provincial lists contain a number of vonog men of 
4 English extraction on a pay of Rs 50 to Rs 80, which is entirely 
4 insufficient to support them in the manner m which they have 
4 been brought up The recent reorganization in Burma will oo- 
4 casion once more a certain relief in the pressure from below, and 
4 there is some prospect of the Siam Government indenting on 
4 India for some of its trained foresters of English birth. The m- 
4 organization of the Subordinate Service which is so much needed 

* for a sound administration will also, when sanctioned, consider 
4 ably improve the existing prospects ; for the scheme, as promnl- 

* gated, provides at least for a proper gradation m the Ranger's 
4 plus, and for a fair proportion of appointments on Its. 12$ ggwi 
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1 Rs. 150. The fact, however, that the service, even after such 

* reorganization has taken place, begins, as a rule on a pay of 
1 Rs. 50 and may, when fully organized, eventually necessitate the 
‘ gradual working up through all grades of the Ranger’s class 
‘ until the Provincial Service can be entered, would hardly seem 

* to render it particularly suit ible for lads of English extraction 
‘ No doubt a certain amount of “election will always goiern the 
‘ promotion from the Rangers class into the Piovmcial Service, 

‘ and superior energy in the Subordinate Staff will always be 

* rewarded m this way ; but there are many trained Rangers of 
‘ pure Native extraction who )ield nothing in this respect to any 
‘ one, and with whom the young Englishman his to compete on 
4 equal terms The influx of European students to the Dehra 
‘ School has to some extent been encouraged by the frequency 
4 with which the maximum stipenls wire sanctioned by Local 
4 Governments to students of this class, who thereby became at an 
4 early age more or less independent of support from their parents. 

* It was moreovei concluded thit the grant of such stipends placed 
4 the Government undei the obligition to prov lie employment for 
4 the stipendiary students so long as the) obt lined a pass certifi- 
4 cate, and this belief was no doubt fostered by the pieuous action 
4 of the various Forest Adimnistr itions In futuie the grant of 
4 such stipends will bo consi ler ibly cui tailed, espeu ill\ as regaids 
4 students of European exti action ” 

We are glad to see at the end of Mr Iiihbentrop’s Report, 
some remarks on the forest work done in the Niti\e States We 
are surprised to see Travancoie, where such excellent work has 
been done, omitted , and we believe tbire aie other States 
especially m Bombay (eg, Kolhapur) which might hive come 
m for some remark On the other baud, so tar as we know, 
the work m Nahan has so fir been rither a shim, but with 
the appointment of an experienced Europe in Conservator a 
change may be expected Another veil, also perhips the In- 
spector-General might tell us what is being done in diffeient Pro- 
vinces m zammdari estates and especially in those unde»- the 
Court of Wards The following are his remarks on the subject : — 

44 Copies of their Forest Administration Reports have been 
4 received by the Government of Indu from Mysore Kashmir, 

* Jeypore and Jodhpur In M)sore and Kashmir, with a net for- 
‘ est revenue of Rs 9 20,000 and Rs 3,39,000 respectively, forest 
4 administration is, so far as can he fudged from the reports, con- 
4 ducted much on the same lines as m Bntish Provinces, and pro- 
4 gress, especially in the selection and settlement of State forests 
4 and their permanent demarcation, is well maintained ” 

44 The forest property in both these States is extiemely valu- 
4 able, and the steps now taken in securing its permanency are of 
4 the greatest importance Considerable attention is paid to the 
4 protection of the forest areas, especially from fire, but though the 
4 chapters dealing with exploitation are very full and detailed, no 
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4 mention is made in either of the reports of any progress made 
‘ towards ganging the permanent possibility of the forests, and it 

* is not shown whether the exploitation is in any way systematized 
‘ on the basis of either rmterial or area Forest administration in 
4 the Jeypore and Jodhpur States is on a much smaller scale, bat 

* the progress reported seems genet all v speaking to be satisfao- 

* tory As regards the Jeypore repoit it is extremely difficult to 
‘ reconcile Forms Nos 51 an 1 55 from which it would appear that 

* on 29 000 acres open to browsers 1 32 "141 goats and Bneep and 

* 2,502 camels hii been permitted to grize either tree or on pay- 
‘ ment or nearly five iminals per acre, not including cattle of 
4 other descriptions ” 

“ Forest cons< rv mc\ more or lo*s system itieally carried oat is, 
‘ however, by no moms oonhnod to these tom Stites which issue 
‘ printed Administr ition Reports There aieminvof the larger 
‘Stites such is N ih in loi instince vvhtre this brunch of the 
4 admi nutrition is (nrh \\ ell orgmi/el In Pitiali also many 
4 forest are is are s\ stein itu ill) worke 1 and a consi lerable number 
4 of the smiller ktito-s follow this e\ample, in orgimzmg their 
4 forest management.’ 


Forest Administration Reports of the Cape Colony 
for 1894 and 1895. 

The former of these Reports has been with us for some time 
and now that we have lec ive 1 the latter we must do justice to 
Mr. Hutchins* kindness m sending them by giving some account 
of their contents To an outsider who does not know much about 
forest matters at the Cape ot Good Hope the perusal of these 
reports is a little confusing Long-winded and often uninteresting 
as our Indian Reports mi) he, there is at any rate a system about 
them which enables the outsidei to ascertain the extent of forest, 
reserved or otherwise, the general scope of operations and the state 
of affairs independently of the mere ) ear’s work , but m these Cape 
Reports it is most difficult to ascertain anything beyond the small 
details of the petty operations of the year to which they refer 
So far as we understand matters, however, there are four Conserva- 
tions or ‘ Conservancies’ — (1) }Ve a tern, under Mr Hutchins ; (2) 
Midland or Knysna, apparently under Mr Hey wood , (3) Eastern, 
under Mr Lister , and (4) Transkei, under Mr Henkel ; and there 
is also a forest ranger m British Bechuanaland, apparently con- 
trolled by the Western Conservator Under the same officer, the 
Western Conseivator, are the following, what we may call Divi- 
sions : (1) Tokai, (2) Uitvlugt or Cape flats, (3) Peak, (4) Table 
Mountain, (5) Kluitjes Kraal, (6) Worcester, (7) Olanwilliam, (8) 
Qedarberg, (9) Karoo ; under the Midland Conservator come (1) 
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George, (2) Knysna, (3) Humansdorp, (4) Tzizikamma, (5) Oonoor- 
dia and George Plantations; imder the Eastern Conservator come (1) 
King William’s Town, (2) Keiskama Hoek, (3) Stutterheim, (4) East 
London and (5) Port Elizabeth ; while under the Transkei Conser* 
vator come apparently (1) Tembuland, (2) East Griqualand and (3) 
Transkei. We may have made mistakes in this ; if so, we hope 
Mr. Hutchins, who, we are sure, keeps still his ancient interest 
in the Foretier , will set us right. 

We have tried to ascertain the area of forest under eaoh 
Conservator but failed ; some of them however give areas in 
‘morgen thus, the Midland Conservator gives for 1895 — George 
Division 6430 morgen, Knv^na Division 18 710 morgen and 
Humansdorp Division 12.783 morgen, total 37,923 mor- 
gen. Perhaps some of our loaders can put it into acres. It 
would seem that in the Western Couseivancy there are no regular 
Reserved Foiests, onlv plantations, and oven of these it is most 
difficult to obtain any notion of area and conditions The Tokai 
plantation at the foot of Table Mountain we know to be of consi- 
derable extent, but the reports give no information ; formerly it was 
chiefly of acacias and eucalyptus, but we are glad to see that 
most of the present planting work i« done with cluster pine and 
that sowings are found easy and successful. Cluster pine is, as 
Mr. Hutchins shews, the best tree to plant to give the material 
most in demand. Mr Hutchins gives the average cost of sowings 
as £1-1-3 (16’7 Rs.) per acre, while he desenbes the cost of plant- 
ing (4' by 4 or less apparently) as varying between £3-2-6 
and £4 per acre (Rs. 49 to 63), and this with a good deal of free 
labour. In our opinion the clo«e-p1anting is perfectly right and 
the determination to make each piece of work a full success from 
the outset is even moie so, and the Cape results may read a fery 
useful lesson to those who in India advocate the ‘ cheap and nasty ' 
and usually unsuccessful work of scattered plants, lines or patches 
and complain if the cost i caches even Rs. 30 an acre. In the 
year 1894 no less than 835 acres of plantation were made in the, 
Western Circle, and the Conservator assumes 1 tree per square yard. 
To any bod} who knows what the country is like, these flgurea 
are most interesting and shew that the Cape Government is treat- 
ing the subject in a statesmanlike way, undeterred by the spectre 
of a small present foiest deficit and able to face the present work 
in the hopes of a splendid result in the future, with a great im- 
provement in the scenery and probably in the climate. 

The Uitvlugt or Cape Flats plantations seem to he also chiefly 
of cluster pine, of which regular sowings began in 1890, and have 
proved very successful at a cost per acre completely stocked of 
£2-16-4. Mr. Hutchins calculated that in 35 years mature cluster 
pine sleepers will be delivered on tbe railway at a rate of 2d. pec 
cubic foot or 5d per sleeper. 

The plantation on the Devil’s Peak seems to be also a great 
success and Mr. Hutchins is quite jubilant over the discovery that 
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the 4 Jar rah * of Western Australia (Enealyptu* marginata) is 
the species that has given the best results so far. On Table Moun- 
tain itself work is going on well, but we wish we could find oat 
what area has been done and what the older portions look like. 
Both in 1894 and 1895 a considerable amount of work was done 
and the chief tree reared has been, as elsewhere, the cluster pine* 
The planting is apparently in the catchment area for the Cape 
Town water supply, and as the municipality naturally desire to 
have title to the land, an agreement with them has been made, 
the conditions of which are : — 

“(1) The plantations already existing on the area to be 

* properly maintained and cared for by the Foiest Department, at 
' the sole expense oi the Town Council.” 

“ (2) The Go\ eminent to have the right to extend the 
‘ existing plantation or to form new plantations in the catchment 

* area, on the pound-foi -pound principle, with the Council ; such 
‘ plantation also to remain under the control and management of 

* the Forest pepaitment.” 

“ (S') The Govei nment at all times to have the right of 
‘ full und free entty by officers of the Forest Department into the 
‘ catchment area, or am pait of it, for purposes connected with 

* forest work, subjet t to any r municipal sanitary regulations.” 

“ (4) All existing light of way to he preserved to th^ 
‘ public, subject to such reasonable restrictions as may, for sanitary 
‘ reasons, he imposed by the Council ; i e., if at any time it be 
‘ found necessary for such sanitary reasons to close any of the 
‘ existing paths then alternative paths to be laid out and oon- 
‘ structed at the expense of the Council, so that free access to the 

* upper heights of the mountain may be maintained.” 

In the 1894 Report, Mr. Hutcbms, as becomes a meteorologist, 
discusses at length the question of the influence of such plantations 
on the water-supply and comes to the conclusion that the bulk of 
the soil on Table Mountain being sand, the effect of forest planting 
will be to “ cover the sandy soil with a layer of water-retaining 
humus.” We should have preferred to say ‘ eventually oover ” 
for mere planting will not at once cause the humus to form — it 
may take many years — and though we agree that finally it wiH 
come and the spongy layer of water-retaining soil be formed, yet 
at first the result may, if anything, be the other way for the roots 
of the trees will assist in taking out of the sand such little moisture 
as already exists. 

Regarding the Rluitjges Kraal Plantations there iB little in- 
formation in the 1894 Report These plantations are away from 
Cape Town, near Ceres, and the area is 1437 acres of which 1050 
were planted up to the end of 1894, at a cost per acre of £17-12-4 
(over 280 Rs.) which is really heavy, especially as it would seem 
that convict labour is available and the assistance of the Royal 
Engineers. Now that transplants have given place to sowings the 
loss should be reduced. The plantation has been fenced with 
wire. 
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In the Worcester Plantation, which we belive is all Eucalyptus 
globulus , fellings were continued in 1894 but ceased m 1895. 
60 acres have thus been gone over in the years 1890-1894, the 
receipts being £16,406 and the expenditure £13,136, giving a 
profit of £3,270 Mr Hutchins estimates the mean growth per 
acre per annum at 332£ cubic feet Ihe original planting was 
done at such distances 9 x 6' and 6' X 6 and Mr Hutchins very 
properly remarks that the Nilgiri results of 752 3 cubic feet would 
nave been more nearly reached had it been done closer, say 5x5. 
In re-planting blanks, a distance of 4x4' has been largely adopted 
and the new plants are chiefly Eucalyptus rostrata It is interest- 
ing to note that the coppice regrowth at 5 5 ears of age gives an 
average height of 39 feet and an average circumfurence of 14 
inches The following remarks on the seasoning of blue-gum 
wood, shewing that at the Cape it cracks nearly as badly as it does 
on the Nilgin*, will he read with interest 

44 As regards shrinking and warping on drying, few classes 

* of trees bear a worse character th in the Eucal} pts ; and amongst 
4 them the Blue Gum is one of f lie woistto season E\ery precau- 
4 tion has been taken with the Woicestii wood before despatching 
4 it to Kimberley, with, it mu-t be confessed \cn poor results A 
4 considerable portion of the logs clacked so b idly as to be rejected, 

•* the bulk of the wood was taken, m spite of the ciacks, and no 

* doubt answered well enough the use to which it was put — mine 
4 props. It became important in studying this evil to determine 
4 experimentally the time of the > ear when the timber is most free 
4 from water, te, when it is least liable to cracl and warp. 
4 Leaving, therefore, out of account the four summer months, 
•November, Dectmbei, January, Febinaiy, I bad a series of 

* fellings mstituled during the lemaining eight months of the 

* year Selecting a good stiaigbt tieo of mast-like growth it was 

* felled and the trunk cut up into five ind six sections of con- 
venient size. Each section w is then carefully measured with a 
4 tape and weighed Two Tears afterwards the sections where 
‘ weighed again. An intermediate weighing furnished a useful 
4 check. The details of these weighings will be found appended ; 
4 the results are these — 


Experimental weighing of Blue Gum wood at Worcester. 


Date 


Mean weight per 
cubic foot Green 


Mean weight per 
oubio foot 2 
year* seasoned 


March 23rd 

1893 .. 

69 84 ... 

51-63 

April 1st 


67 52 

46-ir 

May 1st 


64*60 . 

43 65 

June 7th 


64 63 ... 

47 22 

July 8rd 


68 54 ... 

49 12 

August 4th 


69 78 ... 

52 12 (a) 

September 1st 

»> 

71 81 ... 

56 88 (a) 

October 3rd 

»» 

69 45 ... 

48*07 
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41 From the above it is to bo concluded that Slue Gum wood 
4 contains least water, t e , is lightest during May and Jurie These 
4 months would therefore appear to be the best at Worcester for 
4 felling the Blue Gum Wood which weighed 64lbs a cubic 
k foot m May and June weighed nearly 72lbs a oubio foot in 
‘ September dunng the spring of the year, the most active period 
4 of vegetation ” 

The CUnwilham plantation is small, only 31 acres, it contains 
trees of various kinds, chiefly Cluster Pme and Ptnus instant* t 
and the Kabyl Ash (a variety of Fraxinus excelsa) is said to nave 
been very successful 

The Cedarberg forests are natural forests of cedar [Cailttrts 
arborea ) which are thus described 

“In May last I wsit d the greater portion of the Oedar 
‘ forests The) lepresent an area of about 60 square miles sparsely 
4 dotted o\er with the cedar tree It i« evident that fire is the 
4 controlling agent in the distribution and multiplication of these 
4 intei eating tree^, an I thit the forest remaining is mainly that 
4 situated on ground so stony and bare that little other vegetation 
‘ grows, and where consequently there is nothing to born It 
‘seems probable t b it the forest formerly consisted of two 
4 classes — * 

(1) The best — Dense and umnflimmable filling fertile 

ville>s 

(2) The infeiioi Scattered and open on almost bare rock 

w here there is no mflunmat le vegetation — 

44 Of the first onl} vestiges remain at this day ” 

4 The policy to be \ uisued for the conservation and extension 
‘ of the valuable Ccd ir tr e af pears to be dtine fire-proof planta- 
4 tions of Cedar mixed with | artuil shale bearers, suoh as Blaclc- 
‘ wood ( Acana melanoxy! n) or even the Common Oak ( Quercus 
4 ) eduncnlata) which is to some extent a ‘•hade-bearer in South 
‘ Afnci Both Oak and J 1 icl wood grow freely in the fertile, well- 
4 watered iallej<» of the Cedarberg the Oak with better boles than 
‘ in the Cape Peninsula Proposals are now id progress for the 
4 demarcation of the Cedaibcrg Forests and I have in next year’s 
' estimates an item of £400 fra fireproof plantation as sketched 
4 above The value of the Cedarwood has been repeatedly refer- 
4 red to m forest and other reports ” 

It may be hoped that thete natural forests iraj soon be pro- 
perly demarcated, and protected from fire 

The plantation on the Karoo consists of about 200 acres near 
Hanoi er and 50 acres at Carnarvon but work is at a standstill 
owing to some difficulties about title to the ground Before pas- 
sing on to the Midland Circle we may note that a good deaf of 
work seems to be done in and about Cape Town, as the Conservator 
has charge of the tree-planting work Mr Hntchms very rightly 
advocates the use of wood -paving in the streets Mia sayp 
follows : — * 

19 
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“ Wood Paving The Timber Trade , the Forest and other 

* techincal magazines contain frequent allusions to tbe increasing 
‘ use of wood paving, more espeuall) hardwood paving m Englind. 

* Heaps of suitable h irdwood lie rotting round every saw-mill at 
1 Knysna, but tbe pon lerous steim roller continues to grind the 
4 unsuitable macadam into Cape Town streets — macadam that is 
4 mud in winter and dust in summer only partiallv controlled by 

costly watering with objectionable salt water When there is a 
flood it washes away and then com Q s more dust, more steam 
4 roller and more expense to ie[Uce it I he streets continue 
4 noisy, dirty, costly and uncomfoitibk It is not ill) business to 
4 complain of this , but of the leckless w istes of our wood, that 
4 will never again be so cheap is it now is I can onl) once more 
4 protest as I have done tor man) m ir> past The present cheap 
4 wood from Knysn i will come to an end with the first cutting 
4 over of the prime\al foiest ’ 

It is also worth whih to quote here an an ilysis of crude tur- 
pentine from the Stone-pino jlmtitions at lokai, made by the 
Government Anal) st Mr Yin hi Riot 

“ Report on the anal) ms of i samj lo of Crude Turpentine, 

4 submitted by the Conseivator of Forest*, under cover of his letter 
4 No D 351 — 94, d ited 7th December 1894 ” 

“ The Crude Turpentine which was contained m two separate 
4 tins and amounted m all to 37 lbs lnl a &)ruf> consistence, 

‘ pleasant resinous o lour and w is of a li^lit 1 town colour * 

“A pound weight of the mixed m itc n il was wanned in a tabu- 
‘ lited glass lotort (by means of in oil b itli) up to 100° — 110*C, 

‘ when a little w itet distilled ovci nn\ 1 with e sentnl oil Ihe 
4 temper it U re of tin oil l ith w is then l used t y lo()° — 140 W C and 
4 a cui rent of ste un passe 1 tlnou^h the molten contents of the 
4 retort by moans of a tule rt u lung to the 1 ottom This wis 
4 continue 1 till ill essen till oil h ul p iss<_d ovei with steam into 
4 the conden a er ” 

4 The molten residue in tile utoit (freed fiom dark-colouied 
‘impurities, such is filaments of laik which lnl sunk to the 
4 bottom) was pouiel mto cold watei and lajilh solidified to a 
4 light yellow resin 

4 The distill ite on the other hand, w is sh ikon up with Caus- 
4 tic Soda (to rt move ici 1 nnf unties) an 1 the li)ti of purified oil 
4 removed an 1 duel over fusel Gikic Chloiide Ihe oil thus got 
‘ was clear and colourless md Ini i fi igrant odour lesembling that 
4 of a mixtuie of spirits of tuipentine with essence of lemon It 
4 amounted m quantity to about 8 % b\ weight of the Crude Tur- 
4 pentme 9 

“Regarding the commercnl v due of the products thus 
4 obtained — samplos of which I un supflung to the Conservator 
4 of Forests I behove that the resin — forming almost 90 °/ Q of the 
4 Crude Turpentine — would be of pructicil \alue in tbe manufac- 
4 ture of soap, for which it is particularly adapted on account of its 
4 light colour.” 
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“ The essential oil obtained as a by-product could be sold 
‘ and used as spirits of turf entine ” 

The same analyst has also been determining the amount of 
tannin in v irious b irks with the result that Acacia ttaligna the best 
kind gave about 64 per cent ot lotil extract as tannin 

Tht Ivnjsna foresls, forming three Divisions of the Midland 
Con^crvant^ ire nituril forests which ire under working for the 
supflv oftimltr In fh tothi Rulwivs Thov yield about dOO 000 
cubic ft et >i irlv tiken from sections or coufes maikel by two 
Fort st officers and th lollowing is Mr Bey wor 1 s account of the 
work — 

In forests ot tins 1 s ription ill trees ovtr a ceitain diameter 
\ irving with s| e l u n w m irked tor telling in sections, care 
1 eing t ik n t ) i\ 1 1 m iking too serious g if s in the emopj , and 
to obs rvc syl\u ult ii il ml s ^uifrilly It the diameter stand- 
ai lsv stern le i le-irille one ml tin section properly marked, 
not one of tl se t s should 1( hit stm ling But the returns 
* ibun 1 mtl) show tl it it is the vvood-c utter who makes the final 
selection md in his i tic n oi miction the cultural management 
‘ of the forests viitmlK r sts An! this is the weakest point in 

‘ the in hvi lu il license sjstem I am quite aware that nothing 

‘ new is contune 1 in these views and that efforts have been made 
‘ to mtioduce other metho Is Stiong prejudices have to be oom- 
‘ batted and the maintenance ot a large population considered ” 

Mr Heywood and his Assistant Mr McNaughton discass, in 
the 1895 ll-*port, the siiuition at length, but no regular scheme for 
improved forestry seems to have been determined on The 
Knysna forests are wo behove the finest natural forests m the 
colony and in our opinion tl ey deserve to have the most careful 
attention paid them m oi Jer to ensure their being properly worked 
under really goo 1 s\ Ivicultural principles 

The difficult v, however, seems to be the same one that has 
usually presented itself in India, when wha 4 maj perhaps be best 
cilled virgin forests come under working for the first time and the 
reproduction has to he assured on areas where the crop is in any- 
thing but an ileal con htion for it The detailed opinions of the 
Assistant Conserv itor, Mr McNaughton (Coopers Hill man) are 
too long for reprint here but his final conclusions may usefully be 
given We should hope tb it the result will be the speedy pre- 
paration of the working plan, which ought not to be too elaborate 
“ For all I would hold that the present first cutting should be 
‘an improvement thinning, and that all trees marked for the axe 
‘ shonld be m irked on a sylvicultural basis save perhaps, small 
‘outlying patches of forests in comparatively inaccessible plaoes, 
1 which are doomed to extinction and which might be converted 
‘ into revenae as soon as possible This cutting should not be a 
‘ commercial sweep In the most valuable class of forests, culture) 
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* operations, which are of necessity expensive, might be introduc- 

* ed. First the marking for the axe would have to be most care- 
fully done, under supervision of a superior officer who 

* would be responsible. After the section is closed it shoald be 
‘gone over, the balance of the marked trees removed or ringed 
‘thoroughly, stinkwood and other stools prepared, creepers cut, 
‘valuable saplings or poles fieed where the canopy is not interrupt- 

* ed by such operation. Artificial regeneration, by sowing in the 

* larger blanks or planting in the smaller, would also be necessary 
‘though the respective merits of sowing or planting have yet to be 
‘ considered as well as the advisability of introducing exotics. 
‘These areas would require periodical attention After the lapse 
‘of some fixed period the whole area would have again to be re- 
‘ visited, stool shoots thinned, valuable young sapling* 01 poles again 
‘ lightly freed, creepers again cut, etc, rowings and plantations 
‘would require doubtless constant attention until sufficiently 
‘advanced to no longer require it. A tluid operation at the end 
‘ of another peiiod would also be necessai} This would be of the 
‘ character of a light thinning. It must be understood these opera- 
tions carry with them no immediate returns, their value depend- 
ent on the impiovement to the growing stock In the second 

* class of forests a removal of the balance of the marked 
‘ limber, preparation of the stools and a light freeing of 
‘valuable young tiees after the section was closed, that would 
‘ perhaps be all the expenditure that would be warranted with 
‘ possibly a little attention later on. The poorer class of forests 
‘ would, I am afraid, perhaps onlj justify expenditure to the extent 
‘ of the removal of the marked but unfelled trees. These opera- 

* tions would rquire some sylvicultural knowledge of the species 
‘ treated, a careful consideration of the objects of management, and 
‘ above all a definite working plan, without which a uniform 

* scheme of treatment so essential to any satisfactory result is 

* practically an impossibility.” 

In the Tzizikainma forests, Mr Tothill, the District Forest 
Officer, says in his 1895 Report cultivation is extending under 
lioenses. We do not understand this ariangement quite, but it 
seems as if the idea is by giving cultivation licenses for burnt 
forest land to induce woodcutters to settle and assist in the ex- 
ploitation of the timber forests, and the protection of the best of 
them from fire. 

We have in vain tried to elicit from the Reports some de- 
finite notion of the extent and conditions of the forests in the 
Eastern Conservancy. Being written presumably for the perusal 
of those who kuow those forests, the Reports merely give brief 
account^ of the yeai ’s operations, and, except the plantation work, 
there is little or nothing for us to note specially. The Fort 
Cunningbame plantations seem to be very interosting ; they are 
chiefly of Euoalyptus of various species, and, as also happened 
in the Nilgiris, the nances bad been bo lost sight of, that specimen 
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had to be collected and sent to Australia where they were identified 
by the late Baron von Mueller At Port Elizabeth, an important 
work is going on in the reclamation of drift sands with the assis- 
tance, as at Cape Town, of town refuse Tamarisk cuttings are 
largely planted to form nuises, and the chief trees grown are Acadia 
saltgna, Casuanna quadritalms , Cupressus macrocarpa and Pmtu 
halepensis 

In the Nauskei Conservancy much 1 image was done daring 
1895 by locusts, an J in the previous year b\ drought Demarcation 
was sturted iftera vi^it from the Bight Honor ible the Prime Minis- 
ter, Mr Cecil lUio 1 s who leci lei that the 1 irger and best forests 
should he dcmarcitc 1 an J } 1 iced undei the ibsolute control of the 
Forest Dt \ irtmc nt wliile md tile r p itchc s of foi t st and scrub would 
be male over to tht natives foi their use subject to the District 
Magistiates or J< rs The following remaiks of the Conservator, 
Mr Henkel, will explun more fullv fie j>osition — 

The selection uni lemai c ition of the Transkeian forests, 

‘ which are to come under the entne control of the Forest Depart- 
ment his m i le gi e it | rogiess dunng the je ir under report and 
‘only those in three Mi r isternl distiicts rem un to be finished 
‘All fuests not demarcited come un ler the supc rvision of the 
‘Resident M igistrates and will be held in trust for the natives. 

4 Under the entire cintrol >/ the Forest department means that no 
‘ free permits will hencetc rth be issued hv the R< sident Magistrates 
‘to natives for major and minor fore st pro luce, nor permits for 
‘ hunting by natives, etc How far these divisions of the wooded 
‘areas in the Transkeian territories, and the establishment of dual 
‘control over them will affect the conservation of them, remains to 
4 be seen It is perfectly certain that very little revenue will accrue 
‘from the Crown or Dominated Forests, until the forests 
‘placed under the Magistrates are entirely cut out which will pro- 
‘ bahly he in 5 gears’ time As long natives are allowed to roam 

* at liberty ovei and de pasture their stock in any forest, whether 
‘under the Magistrates or under the Forest Department, no re- 
‘ growth will attain anj height the larger trees will naturally 
‘decay and become windfalls, and eventually these forests will 
‘ disappear altogether ” 

The demarcated reserves are being fenced with wire, as this 
has been found to be the only means of regulating the grazing. 
The Conservator complains in his account of the forest offences in 
1895, that the accused is often put into the witness box by the 
Magistrate on the bench He says 

“ Another serious drawback is that the accused is often put 
‘ into the witness box by the Magistrate upon the bench, and his 
‘statement taken down Of course, being ignorant of the nature of 
‘an oath, he will sweir the very opposite to what the witnesses to 

* the theft committed state, and bring any amouat of his friends to 

* state the same In very many oases native offenders when 
f caught stealing timber and prosecuted, will employ a law agent, 
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‘ who will browbeat the foresters and guards until they become con- 
‘ fused, and tbe case be lost in consequence The same happens 
‘ with the Cd{ e Police when } rosecnting for sheep-stealing ” 

The last repoit in < ich of these bulky hooks is that of British 
Bechu maland but there is nothing in either of them of any 
interest They ire simph the running hartes of the Forest Ranger 
written on his tours of inflection 

There is no doubt that some most important woik is being 
done at tbe C i[ e osj c ( iall\ in the j lant itions an 1 that these latter 
will some dav be most viluillo in 1 usetul ]ust as thou s| lendid 
and import mt nur^iies ire in the pi sent l ut it seems as if some 
central lie id mtlioiitv is uquu 1 to pescnbo wotk on a definite 
plan and we coi faml} think tl it if I 1 it li imr nt icqunessuch long 
Anntnl Reports there should le id finite m n^eim nt for them 
which woul 1 en iM the hi hr to unleistind litter the position 
ofaffurs We helitve tb it fcnncilv the Suj erinten lent, Count 
/asselot de Re^ne now Con erv item les F rc s in one of the 
( lrcles of Al 0 em 1 il lh< lu 1 1 control of ill the aides, ind gave 
each jear i genenl summary of woik It woul 1 seem is if, with 
his retiremc nt the \ o t lu 1 been al cli-he 1 in 1 we were under the 
impression tb it Mi Hutchins hid some gun i il supervision, but 
from these Reports it would hai lly seem as it such were tbe case 
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Forest Reservation in the United States. 

As we go to Press tbe announcement is male that President 
Cleveland bus set d| art procl uintion tlm teen new foiest re- 
serves, including altogether un ait i of moie tlmn twentv-ODe 
million acres Ibis if led to tbe reservations previously establish- 
ed by Presidents H 1111*011 xnd ( level in 1 inuea«esthe total area 
of reserved forest 1 md in the Western States and territories to 
about thntv-nine million ucics that is tbe combined area of these 
reservations exclusive of tbe N itional Paiks, is as great as that of 
the States of M une .New llimp*hiie Vermont Massachusetts and 
Rholeblanl The new reserve s include all tbe central portion 
of the Black Hills ot South Dakota the Big Horn Mountain Range 
in Wyoming tbe Jackson L ike ountrv south of the Yellowstone 
Nation il Park in Wyoming all the Rocky Mountains of Northern 
Montana a valuable foie«t region in Northern Idaho, the principal 
part of tbe Bitter Root Mountain region in Montana and Idaho, 
the Cascade Mountains of Northern and of Southern Washington, 
the Sierra summits ot California north of the Yosemite National 
Park, the San Jacinta Mountains m Southern California, and the 
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Umtah Mountains m Northern Utah The location and boundaries 
of these forest lands ha\e been carefully studied by the Commission 
appointed bv the National Academy of Sciences, who have made it 
their aim to include as much as possible of the great bodies of tim- 
ber that are left on unenteied land, and wherever it was practicable 
to secure the continued existence of the foiests on high mountain 
slopes which protect the source* of *triam* most useful for irriga- 
tion and navigation Much leniains to he done before this magni- 
ficent doinnn is rendtied safe from spoil ition, but the simple act 
of setting these foiest 1 inds a] ait is enough to justify the creation 
of the Commission In oui next issue we shill publish with some 
fullness of det ill i de^ciij tion of the re«ii vations, and we only 
add here th it it m iv b( doubted whethei anv Act of President 
Clevelands adminstration will hive sn h i honcficient and far- 
reaching influence uj on th< we If ire of the country as this series 
of proclamations The country is to he congratulated on having a 
Chief Magisti ite who is cipd le of t iking such a broad and states- 
manlike view, and the ptople will be gi iteful to him for the 
promptness and decision with which he has acted — Garden and 
forest 
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We publish below the il struct of a \ iper, rej noted from the 
Iislunq Gazette on wool* it pt esc lit n-»ed for making fishing 
ro U, md on some In h m umbers which might he used as substi- 
tutes foi these b> Suigcon-O nei il Ge 1 1 he O 1 E F Z S , <3tc 

Evervone knows hi w lugelv the service ible qualities of a 
fishing rod depend on the kind of wood ol which it is m ide, and 
it is the subjee t ol the alove | ij ei to notice briefly the more im- 
portant woods at present used 1\ rod mike is and to introduce to 
notice soum Indi in tirnbeis which m ly piove as goal as or even 
better than, those it prevmt employed To produce high-class 
rods, the wood must not onlv have sptci il natui il qualities, but 
these must, so to speak, he brought out and faxed by long and care- 
ful seasoning , moreover, the Mine log will yield from different 
sections, materials ot veiy different valui, i fact which necessitates 
careful testing and the rejection of many inferior pieces The 
wood" most used at the present time in rod-making are, green- 
heart, washaba blue niahoe, lancewood, hickoiy, ash, snakewood, 
and canes Of all these, putting aside the canes, the chief 
favourite is — 

Greenheart, obtained from a laurel, Nectandra Rodioei , the 
Bibin tree of British Guian i, which attains a height of 60 to 70 
ft Thi timber is chiefly used for making piles, and m shipbuild- 
ing It is a heavy wood, having a specific gravity of 1, but no 
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wood at present m use will furnish a more elegant and serviceable 
rod 

Washaba, which also comes from British Guiana, is very like 
greenheart, but is heivier aud more difficult to work 

Mahoe — There are several trees to which this name is ap- 
plied, found in various parts of the tropes Chiefly used in this 
country for rod-making is the Blue Mahoe ( Panttum elatum ) of 
Cuba and Jamaica, a very light *>tiong and resilient wood Its 
elasticity accounts for its being used in Cuba for springs for a two- 
wheeled cart called a “ Volante ' The wood of the Indian Seaside 
Mahoe or tulip tree t Jhespesia fopulnea) 1* woith a tnul by rod 
makers 

Lancewood, which occurs in Guiana and Cuba, is a wood 
easily worked light and el istic and is used a good deal by carnage 
builders Being less heavy than greenheait, it is preferred oy 
some makers for tops for fh rods 

Hickory (the Americin Careya alba) ish ( Fraxinus excelsior ), 
and snakewood ( Brosimum anlletu) are less extensively used m 
this county for rod-making 

The cance chiefh used in the rod industr> are East Indian 
mottled, Spanish white, South Carolm i ind J inese , also the 
ordinary male and female baml oo 

In bunging to notice Indian woods likely to make serviceable 
rods, the difficulty is to make a selection as the forest flora of 
India is verv rich in \ iluible timbei of which but very few ire 
known and utilised eithei locally in the East 01 in the European 
markets 

Tnncomallee wood ( Berrya Ammonilla ) is tie wood used in 
Midras foi making the luge mas)ola or si rf 1 oats where its 
strength elastiutv ml toughness while t limping Molt nth in a 
heavy surf are tested in a wi> thit bar lly in^ otliei timber would 
endure Takin n all lU H ood qualities into considi ration, Trm- 
comallee wood seems likely to [rove i good 10I making materi il, 
and it could be got without difhc ulty from eithei Cej Ion or Madras 
Parrotia Jae juemontiana is widelv distributed at consider- 
able elevations on the slopes of the Noith-West Himalayas It is 
of small «ize, and for toughness and elasticity its wood surpasses 
that of almost anj other tree with which we are at present 
acquainted Its twigB aie employed in making the thick ropes 
used in the construction of the suspension bridges, by which 
streams and ravines on the hills of Northern India are crossed 
Other Indian timbei s which would undoubtedly prove excel- 
lent matenal for rod-making are — Grewia opp wti folia, found in 
the North-West Himala}as Grewia tilifoha , widely distributed 
over Northern and Southern India and used for carnage shafts, 
oars masts &c Grewia vestita, found in Northern and Central 
India, an 1 m Burma (a strong and supple wood, clean and straight 
m the grain) and Hentiera littoralis , widely distributed along the 


Or Burma —Hon, Ed 
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coasts of Northern India ind on the shore of Burma, and the 
Andaman Islands lhehttiris 1 irgol) used in Calcutta and is 
altogether a promi m r wo 1 foi it could be easily obtained 
from Calcutta where it I** sol 1 un kr tin n line of Sundn 

Ouqeima dalltrjml s PxUtina snsy 4.rtocapus fraauru - 
foliu* Hanhmckm I nita 1 i n cite hn L iientrcemia tomen - 
tosa (jm&lina irl i < i 1 rci r itecl i ( iri/of i iri v the eocoanut 
[aim (Coo* n t tn ) 1 1 tl Pimvii } ilin ( B irasius flahellt- 

lormn) il vvi 1* U d < lultd tlui^liut In in and yielding 
valualle timlirs u il imnticnid is wt 11 de erving of trial 
by rod linkers — h ih J / i i a Journal 


Indian Woods for Matches 

Ihe Cons u itc i f loi sk Pencil liteh li ought to notice 
that l e In 1 1 nm sj i 1 i c with the 1 cn^il Site tj Match 
Manuf ictumu 1 11 l . u i r ^ tlu most smtille 1 ind9 of 

wood tor nnt h mil n \lttre\t i 1 l t xj 1 1 iments the follow- 
ing kin Is oi wo 1 lit i 1 1 rt 1 1 v the ( ompan) to be suitable 
tor in utb m ikm n — 

LI G((ii[ u rol ust us 
Evo ii i ti iximh lia 
Abies W el 1 1 urn 
Junij ei us i c ur\ i 
Alnus Isej lie nsis 
M ignoh i C i lij 1 1 1 1 il 
Hej taj lr m um ( 1 itum 
Sambucus j n mica 
S) in [locos 1 ci 1 1 
Do i mu Hbirm 
Gmelin i arl c i i 
Exeac iru A^ ill cln 

At [.resent the ( oui[ un is using 1 vcrcana Agallocha exclu- 
sively und tbt a ire il h to o t un tl is wood delivered m Calcutta 
from the bun h rl aus i ok st** it 3 mn is a m mnd and they use some 
3000 maun Is of it i month lhe woolot Ldrcaria Agallocha 
is fairlv well suih d ioi the j urj ok m 1 the matches made from it, 
selling in ( alcutt i it i wholesale ] nee of 1 1 ans j er gioss,areat 
least as good as the J i[ mese mutches winch at present flood the 
Calcutta mai Let lhev ignite easilv and are not much affected 
by damp, but Hiev hive the seri us defect of glowing for some 
time after they have been extiugui bed 

It has been ascertain* d from Conservators in the various 
Provinces, that of the other woods mentioned above the following 
onlv are available iu an\ quantity and in such localities as W 
20 
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permit their being delivered at a Railway station at reasonable 
pnoes — 


Kind of timber 

Price 

Circle 

Plase where the 
timber could 
be delivered 

Prxoe 

Abiei Webbiana 

N W P 

School 

Jigadn N W R 

Rs As P 

0 5 0 per c ft 

Do do Also \ 
Abies Sunthiana j 

Gmelma arborea 

Panjab 

U Burma 

Panjal 

W e lein 

Thelum t\ azir 
aba 1 Lahf re 

B ib Hat l a 
RanLOon 

0 3 0 to 0 6 0 

15 0 0 a ton 

Do do 

L Burma 

J e fe u 

Rai got n 

0 0 0 to 12 0 0 



a ton 


Limited quintitios of G i I i irf u i mi n l t 1 L 0 le delivered 
at Mandalay at lib i-2 i ton evlinn < f 1 ih 

Other woods which line l ceil Mig_ si 1 is si til le foi the 
manufacture of m itches ire — 

Acrorarpu s friii uf bis l it raopis i t grit ha Bignoma 
tndtca , Gieuia hirs tt i B It Ml i t i < \iibi ordifoita , 
Jetranieles nuit/hi i li ? i / t if t B u III i thurifera , 

Bo/ ulus cibati ail Pins K/it i 1 it \\1 th r anj of these 
can be succcsslulh use 1 comnu i ciall} l i question which needs 
further invest^ ition 


Prize Day at the Imperial Forest School, 
Delira Dun. 


The close of the seventh com so of training in forestry at the 
•"above Imperial School wa^ celebrate! within tho lovel) grounds of 
that Institution on the 31"t M irch in a luge tent pitched in a suit- 
able spot in front of the mam building In the bull ling itself were 
spfead out for inspection specimens of the mips and plans executed 
by the Students themselves, and inanv remarks were heard of as- 
tonishment and approval on the art and patience thereon displa)ed. 
The ceremony itself began it 4-30 P M, when Mr Ritbentrop, 
0 I E , Inspector-General of Forests, accompanied b^ Mr Oliver. 
Conservator of the School Circle and Director o c the Forest School, 
Mr Wilmot, Coiiserv itor of Forests Oudh Circle, Mr Fernandez, 
officiating Conservator of Forests Central Provinces, Mr Nisbef, 
officiating Conservator of Forests of one of the Burma Circles, Mr. 
Bryant, Assistant Inspector-General, and the staff of the school, 
nrotitited the da\s of the large tent 

The function was supported by many residents of Dehra linn 
and the neighbourhood, including Civil officers, headed by Mr, 
Giles, C S , Superintendent of the Dun, 
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Mr Oliver, the Director of the School, then addressed |he 
students ami guests as follows — 

“You hive been uske 1 ht i c to assist at the annual distribu- 
tion of certificates ini [ rize to the successful students of the 
Forest School an I it falU to mv lot to give vcu a short account oj 
the )ear s work As inot't of \ou ire aware there have been con- 
sidei ible c h 111^,1 s m the 1 ool stiff Mr Gamble to whom the 
school is t lnefiy in It U^d ior iU jrecnt organisation, left in 
August blot on low,, leivc The post I De{ u tv -Director, vacated 
bv Mi Smithies at t lie bt ginning ot tie \eai has since been ably 
filled b) Mr Gleidow Mr Gradon has 1 een away during thegrefct- 
er part of the ) e ir m Mi 0*>m iston who acted for him, was 
before Mr Gi idon s rctm n tomjellel l> lll-hculth to go on three 
months leave Mr lui r rs whose al sent e \ou will all regret, 
com} htelv broke lown in h alth towaids the close ot the year, and 
h is '•luce 1 ecu re} 1 ict 1 h) Mi OsmiMon Mr Grenfell has also 
been invuli led home md Mi ( ollins the Assistant Agricultural 
Chemist is it j rt 1 1 1 I am sorry to say, laid up with t}} hold 
fever 

Die heilth of 111 till i s ilso ha not Uen good I regict 
to have to i e< >i 1 tli th fiom tv | hoi 1 fever of Student Ltoun 
altei i si >it ill i -<s \\ tli the t\ e| noli however, ol one mild 

ciseolclol ii tit w a 10 thei illno » of i serious nature, 
though tlii w i*' ^ 1 1 »1 ot -l kness luring the rains, the 
avera^t liumlei of «■ u 1 nt inc if ic Hated from attending lectures 
bring is ln^h i- 4 j i tt dunn^ the thiet mouths August to 
October \ ou will hem tbs flat the si uson bus been an nn- 
heilthv one ml if it h 1 net hen for the careful supervison of 
8m fe eon-Ma]oi bmei* i uid the attention of the Hospital Assis- 
tant Bibu Guu n a feahu mitteis woull no doubt have been a gpqd 
deal worse 

The results of the e\ unin itions just concluded are better thao v 
those of last vear Of the 24 students in rhe upjer class all havu 
gained Kan jer s certificati s (one with honours) and m the lower 
class 8 out of 9 have been giauted h oi ester s certificates At the 
same time the average number ol marks has leen higher through- 
out In regard to med ils and prizes the Board of Control has 
made the following awards — A silver medal to Ganshyam Prasad, 
who was first in Forestry, Forest Engineering Mathematics Phy- 
sical Science and Forest Law, and equal first m Surveying and 
Drawing Bronze medals have been granted as follows — 
Sylviculture — W G Slauey and Cbutur Bhuj 
Surveying and Drawing — W G Slaney 
Botany — Basanta Kunwar Goswami 
Physical Science — S Y VenkataramaDa Iyer 
Zoology — W P G Cooper 

Forestry and General Proficiency (lower does)— Nurulla 
Khan 
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The Campbell Walker prize for the best in Forestry of the 
Madras students has been gained by S V Venkataramana Ij ei 

Mr Moir’s prize for the best practical forester in the upper 
class goes to R de Courcy 

A prize for the best generil note book presented by Mr Hill, 
has been awarded to V R Venkatuamiah 

The officiating Director’s prize for the best Forest Engineer- 
ing note book to A Pacheco 

Mr Gamble’s prize for the best hei barium to Lalit Mohun 

Sen. 

Mr Gamble’s prize for the best Entomologicil Collection to 
W. P G Cooper 

The officiating Directoi ’s prize tor the best practical forester 
in the lower class to Kan) a L ill 

The note books ot E A R idoliffe and Y M Vadikar have 
been commended by the ex imineis is well is the herbariums of 
Juan ad a Chi ran Sen Bisunti Kumu Gosvi uni, W P G Cooper 
and V R Venk itar imiah 

No award has been mide from t hr Bi indis prize fund 

The school athletic s orts weu bel I ( n the 9ih ind 10th of 
October ; Fouracres and Luchman Singh c ni)ing off most of the 

prizes 

The European and Euiom in students line is usn il i -er\ed in 
the Yolunteers and our 1 e^t thinks ue dm to the officers of the 
Debra Dun Mounted Hides to Lieutenmt W\ lie the Adjutant, 
and to Sergeant-Major Allen to i the merest tlitn ha\e taken in 
this part of the school’s work 

We are also indebted to Colom 1 Begbie and Captain Judge 
for lending havildars to dull the mtne students The thunks of 
the scho< 1 staff are further dm to Messrs Remolds, Dnthie and 
Finn, for the help the} have aff >rd< d in the ex iminations 

It now only remains for me to wi*h i ou stu lents who are 
about to leave us eier> success in 'i our future c ireers , and to 
thank you ladies and gentlemen, for the kindlv interest you have 
shown in the school by your presente here this day ” 

Oq the conclusion of Mr Oliver’s speech Mrs Gradon, at the 
request of Mr Ribbenrrop, distributed the medals and prizes to the 
successful students, s i\ ing a few appropriate words to each as she 
did so. The prizes were substantial and useful and amongst them 
werenotioed a microsoope, a writing case, a despatch box, and a 
pair of binoculars 

After the distribution of the prizes the certificates (Rangers’ 
and Foresters’) were given out b> Mr Ribbentrop with the help of 
Mr Bryant Mr Oliver calling up the students one by one When 
the applause that tins part of the ceremony created bad subsided, 
Mr. Ribbentrop addressed the students and guests in the following 
words . — 

“ Ladies and gentlemen, brother offioers and students of the 
Forest School, —Considerable changes haye taken place in the ooq- 
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stitution of the staff of this College since last I bad the honour of 
attending the closure of the school course as a guest It was under 
these circumstances natural that I should feel some anxiety in re- 
gard to the continuity of the high character of teaching for which 
this institution has been known for years past I knew that the 
officers selected to fill the j laces of those who for a long time had 
been the mainstay of the sucoess of this school were men of con- 
siderable knowlelge and special abilities I had great con fi lence 
m them, but as the officers ha 1 been selected b) me, and as soma 
of them were more or less new to the woik I felt as if I was bur- 
dened with more thun inv usual share of the responsibility of the 
results of the years teaching 

I felt no rest till I had waited this school in autumn last and 
convinced imself In j ersonal observation that the teaching was 
thoroughly maintained and that the instructions were as practical 
as circumstances woull j ermit I felt better alter that visit in 
November list and stutc 1 on rm tours to As«am ani Burma with 
a light heart Nhi nrihelets when l | asse 1 the Mohan pass a tew 
du) s ago on a 1 irk i h sprible inlclmdi n ght all mi misgiv- 
ings returned 1 lar f s i\ that to some c xtent these gloomy fore- 
boding" were due to external i licijmstuntes for owing to discon- 
nection of train* at Gh mal ad, in o currence from which you 
Debra Dunitcs "cem ro suffer more or It -s chiomcilK, it wus past 
the usual lini cr hour long l efore 1 reichel the tunnel, and I was 
ven hungry But howevei this ma\ le I might have spared my- 
self all an 1 evety mxieti , for when I attended the examination in 
Forestn during the next me rning I lecame at once convinced 
that the aveiage kn wle Ige exhibited hi the stu Jents in this the 
most import mt l ranch in out couise of instruction — showed if 
ani thing an uavmie on the lesult of previous years’ examinations. 
In some few cases permitted oui selves to examine beyond the 
usual standard dernu ide d ir 1 1 am glad to say found a substratum 
of real solid knowledge I \i is much pleased with tins, especially 
as visits to other cla-s rooms and inquiries showed that the exam- 
inations in other subjects were proceeding satisfactorily. My friend 
Mr Oliver, the Director has already told you that the present is 
the first year daring whn h all students of the upper class have ob- 
tained the Rangers certificates I ran assure jon that these oertifi- 
oates were awarded without any nndue use of the Board's preroga- 
tive of awarding a few “ graoe marks ' in systematic botany and 
other auxiliary sciences In no case was a single grace mark re- 
quired in Forestry the total number of grace marks awarded was 
less than usual, and it is satisfactory to me that in no single instance 
was I called upou for a casting vote Ihe tail of the year was 
thus rather stronger than usual, but as is frequently the case with 
u lt “bowed * considerable tapering off m comparison to the 
body, and injustice to the better students I think it necessary to 
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mention that there is a sodden drop of upwards of 120 marts *be- 
tween numbers 19 and 20 on the published list. 

You have already heard that we have the pleasure of greeting 
a man of “ honours,” but what to my mind is even more satisfac- 
tory is that the students have obtained upwards of 66 per oent. of 
the total marks obtainable, and that 19 of the 24 candidates have 
passed witKupwards of 120 marks in hand. 

The results of the examinations were almost equally good in 
the vernaoular class. There was no necessity of considering the 
question of grace marks at all ; those who have obtained a certifi- 
cate, passed fair and square But it grieves me to say that one of 
the students in this class failed beyond the possibility of any relief 
within the Board’s discretion. I have now, I think, sung sufficient 
praise, and you passed students will perhaps permit me (if only for 
the benefit of those who follow behind you) to point out some little 
weakness from which even the best of you suffer to a greater or 
less extent This weakness was specially evident in your answers 
in Applied Mathematics. I grunt that some of the questions were 
a little involved, but all of them were easy. Where you failed was 
in trying to answer questions before you had sufficiently logically 
analysed them. My suspicions having been aroused by the answers 
in mathematics I gave some of you the treat of a little private ex- 
amination, the result of which confirmed me in the correctness of 
my surmise. 1 asked one of the best of you, “ II a goose weighs 
seven pounds and half his own weight, what does the goose weigh ?" 
Anti he failed to translate this simple question into algebra without 
the help of paper. Of course, if I had asked any of you : — “If 7 + ^ 
what’s the value of x ?” your answer would have come in 
a chorus, and many of you would have been insulted at the simpli- 
city of the question. 

On questioning some of you, I found you were perfectly con- 
versant in the ubo of || , but ignorant how was developed and 
prepared. Trigonometrical and other formula also if you know at 
all, you simply know by sheer force ot memory, and snch know- 
ledge does not always last, and I pray you will as far as possible 
substitute the acquirements of knowledge by reason instead of 
learning it by heart. If any of yon passed students feel aggrieved 
by what I have said, or think that I have in any way been unjust,, I 
shall be very glad to put you (as far as my time permits) through 
a little course of private examination. 1 only hope that you ,w?Jl 
not all speak at once 1 Well 1 as none of you seem particularly’ 
hot or eager to continue your examinations, I have only to bid yofu 
a “ farewell ” from the school where yqp have passed file last 
, years, and where I hope you have been happy and content. Xop 
carry away with you a more or less considerable amount of theoret- 
ical and practical knowledge, but pray do not for this reason >t$q 
away with the idea that you are “ finished foresters.” All we can 
hope and expect is, that the fruit may have set in this respect, and 



that it will expand and ripen in the fostering sunlight ofexperlenee. 
I am glad to see that some of yon at least folly acknowledge the 
necessity of continnai observation and experience. 1 find in oneOf 
your note books “ a zealous forester must take everything in with 
nis eye, and should not believe what be finds printed in books** 
Well, I am sorry 1 cannot go quite this length, but nevertheless 
the pith of what I want to say lies within these words, * OMrt> 
constantly and carefully, analyse minutely and logtoafly; Mftd bias 
your own deductions on such analyses ” But pray do not neglect 
what you have learnt from books, nor the knowledge imparted to' 
you by your professors and teachers, even though you had to tfefar 
it in by the ear and not bv the eye. You are now entering a pfiKV 
tical career of life, I am afraid that for Some of you eiperiSWocr will 
have some disappointments in store. 1 was shown a letter to-day itt 
whioh the words, “ Excessive hardships and exposure of jungle 
life ” had been applied to the personally conducted tours in tike* 
Jaun^ar mils and the school picnics in the Dun Forests. I can 
only wish that all of yon will ovarcomeHuoh disappointments with 
energ) and pluck, and will turn ont good foresters and Valuffbfar 
servants to the State. I wLh you a successful career. 

Mr. Oliver, Professor and Instructors, I congratulate you on 
the success of this year’s work. The foundation of the instruction 
of the men we passed out ju^t now was however laid by those who 
proceeded you, and you must yield to them a considerable shite of 
the credit due to the school. Ladies and gentlemen, I Mg to 
acknowledge most gratefully the honour you confer upon ns by 
your presence, and to tell you bow highly we appreciate the oon* 
tinuous interest which you take in the welfare of onr College, 
which, so to say, has grown up in your midst. Ladies and gentle- 
men, I thank you.” 

Mr. Oliver theb in a few words closed the fanetion, and the 
guests dispersed, some to the refreshments spread out on the 
specious laWn, and some to See the maps and plans drawn by the 
retiring students. 

Thus came to an end a very pleasant afternoon.— Pioneer, 
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CHURCHILL AND SIM’s CIRCULAR. 


■V XI -TIMBER .A. 1ST ID PRODUCE TRADE. 

Churchill and Sim’s Circular. 

3rd March , 1897 

East India Tkak — The delivery during February has been 
2,145 loads against 2 23b lo id in the s une month last 3 ear For 
the two months of this \eir the) amount to 3 922 loids compared 
with 4 443 loids in this } eriod of J890 Puces loi floating cargoes 
which are scarce h ive risen again in Fdnuuy mil the outside 
demand is so good as to be lather stirving the London market. 
Prices here have been rather fumei accordingly 

Rosfwood — E AbT India -Good wool is wanted, and small 
parcels would sell well 

Satinwood — East India — There ha's been rather more 
enquiry especially for hgur) logs 01 board s hut foi pl^mwood 
there is very little demuid 

Ebony — Eani India •-Sm ill lots of good logs would find 
ready buyers 

PRICK CURHKX1 


Indian te ik pel Jo id 

£11 10s to 

£ie 

i 10s 

Rosewoo 1 „ ton 

£8 

to 

£10 


Satinwood „ sup loot 8d 

to 

1 2d 


Ebony „ ton 

£7 

to 

£8 


MARKET RATES 

OB' PRODUCE 



Tropical Agriculturist , March, 1897 



Cardamoms 

per lb 

3s Id 

to 

3s 2d 

Croton seeds 

per cwt 

80s 

to 

82s. 

Cutch 


9s 31 

to 

32s. 6d. 

Gum Arabic, Madias 


37s 6d 

to 

45s 

Gum Kino 

M 

£45 

to 

£55 

Indmrubber, As'-am 

per lb 

Is lOd 

to 

2s 4d. 

„ Bunna 


Is 4d 

to 

2s Id 

dM) rabolams, Madras 

pei cwt 

3s 9d 

to 

5s 6d 

„ Bombay 


4s 3d 

to 

8s 6d 

„ Jubbulpore 

J? 

5s 

to 

7s. 

„ Calcutta 

n 

4s 

to 

6s. 

Nux Vomica, Madras 

*9 

5s 

to 

7s. 6d. 

Oil, Lemon Glass 

per lb 

2$d 



Orchella, Ceylon 

per ton 

10s 

to 

12s 6d. 

Sandalwood, logs 


£30 

to 

£50 

„ chips 


£4 

to 

£8 

Sapanwood, 

»» 

£4-10s 

to 

£5- 15s. 

Seed lac 


70s 

to 

80s. 

Tamarinds 

» 

6s. 

to 

7 s, 
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Teak Circular, 

Messrs Denny, Mott an 1 Dickson report ; Deliveries from 
the do<k^ in London last month were 2 119 loads as ugain«t 2,640 
loads lor the con cspon ling month of list ^ur The bindings 
were insignificant, consisting of 139 loids ot logs and 89 loads 
of planks The dock stocks aie unusually moderate, consisting 
ot — 



1897 

1896. 


Loads 

Loads. 

Logs 

. 7,301 

8 922 

Planks 

... 1,233 

2,737 

Blocks 

90 

81 

Total 

... 8,624 

11,740 


Floating cargoes of teak have co^iinued m good demand at 
constantly alvancing prices The demini from the Continent for 
navil construction ten 1^ to mike shippers confident that such an 
outlet will he provide! toi the lik<h supplies of teak to come to 
hanl is to m ike tliem in 1< pen lent ot Uie strength ot the ordinary 
coinrmrcul lem ind lho\ should however remember that such 
cominercul deman 1 is the bickboneof th< re ik inaiket in ordinary 
times, and not be tempte 1 to encour ige those directing the im- 
portant shipbuilding anl rolling stock industries to search for sub- 
stitutes for teak, because of the strength of an exceptional position 
being undul) tiken ah mtige of by shippers At piesent, prices 
are only deal in compirison *vith the unhedthily low prices of a 
very depressed peno 1 , bin in their haste to recoup former losses, 
shippers and importers shoul 1 remember when the) point to teak 
having often been worth anove £15 per load m the market, that 
Burmah wood at least used to come over ot better quality, conver- 
sion, and dimensions than is now the case, and this fallmg-away in 
quality, if combined with high prices wil' strongly conduce to the 
seeking for cheaper substitutes by dissitisfied buyers Good gene- 
ral trade has enabled consumers to cheerfully pay advanced prices 
for teak, as for other mateml for construction ; bnt merchants and 
dealers on this side feel that shippers woul 1 do well to remain con- 
tent with preseut rates rather than to wring the fullest advantage 
from the exception il naval demand which the political position 
abroad has naturally served to intensify — Ttmber Trades Journal* 
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Airil 1897 

p 121 line 20 for ‘A’Aicy read ‘D’Arcy’ 

p 122 10 foi ‘genereil} ’ read ‘generally 1 

p 124 , 4 fiom below, for ‘meet* read ‘Forest’ 

p 128 „ 10 fiom below, after * 1 1 uts’ add 4 , ’ 

pr 131 „ 22 for 4 / ambusa' real * Bambuna* 

p 140 „ 8 from below foi ‘ Klnit)ge«j’ read 1 Kluitjen ’ 

p 144 „ 10 for ‘ Hey woi 1 ’ read He} wood ’ 

p. 146 „ 8 for 4 Nauskei read * Trinskei ’ 

p 149 „ 17 foi 4 Careva ’ read 4 Caiya ’ 

, „ 5 from below, for ‘tihfolia’ read * tilioofolia 9 

p 151 in Schedule for ‘Sunthiana’ read ‘Smithiaru’ 
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The cultivation of Teak in the Dutch Netherlands* 

Abridged translation of an article bq R Seubert in the 
“ For &t- und Jagd-Zeitung ” 

The Dutch Government possesses in its Java Forests, a most 
valual le propertv which tor many years past it has been doing 
its t est to iinj rove 

The 1 oiests of Java an 1 Mulura, (an island under the admin- 
istration of Javi) are offii iully dm led into two mam classes, teak 
and pinje wooa forests lhe foimer aie all under regulated man- 
agement hut of the litter onlv those at hi^h elevations, which 
are important from a clumtic point of view, are subject to rules 
whnh are not very stnctlv enforced 

Teak locally called Djati, is found both in Java and Madura 
and in a few ol the islan Is further east In the rest of the 
Archi|elago esjecially Sumatra repeated attempts to accli- 
matize teak have yielded no satisfactory results and it may 
be taken lor granted that the lailure of tbe tree in these 
parts shows that the climate is un«uited to it, and that future 
attempts to introduce it will be equ illy unsuccessful In Java 
also endeavours have been made to grow teak outside its 
natural habitat, both towards tbe west and at higher elevations, 
but here again it has been found that in the absenoe of certain 
necessary conditions of soil and climate it is useless to expect any 
favourable results 

Although there is is no prospeot of teak being extended 
beyond its natural home, it* cultivation within its proper limits is 
very easy, provided the conditions are favourable, as it grows rapid* 
ly and after a short time requires do further attention 

Before going on to describe the present methods of cnltivaP 
tion it is necessary to mention the endeavours which have been made 
to reproduce tbe teak tree by natural means There has been no lack 
of such attempts and although occasionally good results have been 
obtained, in most cases they have ended in failure. It is true 
25 
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that in Java a secondary growth is found wherever the ori- 
ginal virgin forest has been removed, but such growth gene- 
rally consists of coppice shoots, which although they glow 
luxuriantly, are verj liable to become hollow and are consequently 
nnsuited for the production of timber of full size and value 

In many cases where for instance cultivation is too difficult 
or where it is profitable to dispose of large quantities of firewood, 
advantage is taken of the great power of coppicing which teak 
possesses, and the trees are felled as clo^e to the ground as possible 
in order to favour the development of stool shoots 

The present method of exploiting the forests is the 
chief obstacle to their natural regeneration A block of forest 
is leased to a eontrai tor and every year a certain area has to be 
felled, but in order that the timber (a portion of which the State 
is compelled to buy for its public works) mav be brought to market 
fully seasoned and in the best possible con lition, the green trees are 
killed bj gitdhng al ut twoyeifs in ndvinci of the felling, the 
girdling being } tcfer il ly c irried < ut it the i< mnu ncement of tl e 
rainy season (Noveinl ( r an 1 Dticmter) Tie girdled trees lo^e 
their leaves in a \et} short tinu and owing to the mciease of light 
and the heavj rim coming together the seed Ijing on the ground 
germinates free]), hut at the Mme time undergrowth and 
weeds of all sorts spnng up with the greatest luxuriance, 
especially the ahng iling grasu, md a s^eceis of lantana 
The ringed trees also, although they die above the girdle, 
send out in the oouise of a lew mouths from below the girdle 
a mass of large lea\ed shoots and in a short time what was fairly 
clear ground booomes an almost linpenetial le jungle, which is 
fatal to the light-demanding teak seellin^s, any attempt to free 
the latter would be useless on account of the felling whit h ha« to be 
made later I he few seedlings that survive are destroyed during the 
felling operations and when the area to be planted up is, at 
the close of the felling year handed back cleared of all growth, 
according to contnct, the ensuing rains produce nothing but a 
very sparse crop of seedlings, as during the two previous 

J rears no new seed has been produced by the dead stems So 
ong then as the exploitation is carried out by the above means 
the natural regeneration of teak is out of the question 

The following is a description of the method of cultivation «t 
present practised 

As the work to be done consists mainly m planting up 
cleared blocks, there ib no choice as to the area to be operated on. 
Any ground which was once covered with good teak forest posses- 
ses the necessary conditions for a new plantation, though, of conrse, 
any included patches which were entirely or principally oocupied 
by jungle woods or were blank, require some consideration. 
Nextto the suitability of the soil for cultivation, the most important 
condition is the degree of moisture contained in it. Planting 
is useless in places, where the latter exceeds a certain amount, or 
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is ill drained places where water stagnates, the teak plant requiring 
good drainage and being very susceptible to excessive moisture. 
Even when mound planting is resorted to, the young plants, 
though they make good growth at first, very often eventually 
succumb or develop into badly shaped trees This also happens 
in the oase of plantations made on ground with an impermeable 
subsoil, though tbe surface soil may be to all appearance good. The 
presence of more or le«s pure groups of jungle wood in teak forest, 
as for instance on tbe banks of rivers or on low Iv mg ground, gene- 
rally points to excessive humidity and such places should be 
avoided 

The best teak forest is found on soil derived from tbe tertiary 
formation a belt of which crosses Java in tbe direction of its 
greatest length, forming long ranges of verj 1 roken hills Here 
on the hird clay or marl soil which often cont uns a large pro- 
portion of lime and which seems to suit no other kind of tree, 
the teak is quite at home an! glows in foiests either quite 
pure or with a sparse adm xture of otht r species * The 
forests are however much cut up by the spread ot cultivation and 
have almost disipparel from the valh v s Teik is also found 
on volcanic soil at the foot of the hills an i on alluvial ground, but 
in such places it is less abund mt and mixed to a greater 
extent with other trees The timber grown on such land is also 
smalhr and inferior m qu ihtv to that found on tertiary soils 
and the more fertile vole imc soils favour a rank development of 
tropic il vegeiation which gridu illy duves out the teak tree 

After many jears of expei linen tal teak cultivation, more or 
less successful, but alwaj s uncertain the system now almost ex- 
clusively adopted is that of planting jt sowing combined with field 
cropsf In Germany the crops grown under this system usually 
belong to the owner of the forest, by whom the) are raised, but in 
Java they are the property of the cultivator, who in addition, is paid 
for the teak plants at rates which vaiy accorling to local circum- 
stances The customary unit of area in Java is the “ baboe *’ or 
“ bouw ” (pronounced oau) = 7096 5 «quare metres or about ] 75 
acres, and the rate paid varies from f 10 to f 40 per bahoe (about 
Es 8 to Rs. 31 per acre), but the average usmlly lies between f 20 
and f 40 per bahoe, (or Rs 1 6 to Rs 24 per acre) 

lhe profits which accrue to tbe native cultivator from teak 
cultivation are by no means small, as he not only gets a much 
htgher return for tbe two or three crops of miscellaneous produce 
grown on tbe nch virgin soil of. the plantation than he would 
from his own exhausted fields, but receives in addition a money 
payment for the teak plants, besides being let off his land tax. 
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Bat it i8 nevertheless often extremely difficult to convince 
the saspioious Javanese cultivator of the reality of these advantages 
or to persuade him to undertake this form of cultivation, and it is 
often still more difficult to get him to carry out the conditions 
agreed on in a loyal manner. The Forest Department cannot use 
force as the contract is an optional one, and under the local laws 
breach of contract is only punishable when fraudulent intention can 
be proved. Practical considerations prevent recourse to a Civil 
Court, especially when the defendant is a pauper. 

Consequently the negotiation and carrying out of a planting 
contract is a very difficult business, requiring a great deal of 
patienoe and tact on the part of the European Forest Officer ; good 
subordinates are a great help, but they are often wanting. In some 
districts, for instance, Tegal and Pokolongan, in which the Taungya 
plantation system was introduced by the present Inspector of 
Forests over 20 years ago, the people have learnt to fully appre- 
ciate the advantages of the system and undertake the wjrk will- 
ingly, but in other parts of the island it is only with the greatest 
difficulty that they can be induced to carrv out the work, and often 
refuse altogether to have anything to do with it In such 
oases, cultivation has either to be abandoned or carried out depart- 
mental^, which costs a great deal more than contract work and 
is seldom as successful, owing to want of supervision, the forest 
charges being very Urge and the subordinate staff weak and 
often very bally paid The cost of department il cultivation 
amounts to f40to f 60 per bahoe (Rs, 24 to Rs. 48 per acre) 
and under unfavourable circumstances, often to a good deal more. 

A few months before the rains, which begin in November, the 
Forest Officer in the presence of the local Javimse headman makes 
an agreement with the villagers for the new cultivation, the condi- 
tions being clearly laid down and the name of each cultivator and 
the land he is to plant entered in a list: a part payment is generally 
made in advance at the same time. The negotiations do not always 
proceed smoothly and many meetings are often necessary before 
the matter can be arranged to the satisfaction of both parties. It 
should here be noted that the agreement bolds good until the 
young plants are able to take care of themselves, (under ordinary 
circumstances a period of from 15 to 18 months) and that pay- 
ment is made in instalments. The pre-ence of the forest officer 
is neoessary at each payment in order to prevent disputes and 
the pay sheets are also signed by the local native official. 

The following are the conditions of contract in the district 
managed by the writer. 

The contractor binds himself to commence preliminary work 
as soon as the cleared area is made over to him, towards the close 
of the dry season, so that the sowing can take plaoe at the com- 
mencement of the rains, 

The preliminary work comprises the more oomplete cleaning of 
the ground, pegging out the sites for the planes (the usual planting 
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distance is 8 ft. X 10 ft.) and finally the breaking up of the ground 
in \ atches of a foot square at each peg, and as deep as the hardness 
of the soil will allow. 

When this is done the cultivator has to sow the seed, which 
is provided for him by government, putting in 4 or 5 seeds at each 
peg. 

After that he h is to sow his field crops between the rows, 
and m carrying out the cultivation necessary for the latter, to take 
care of the young teak seedlings. 

He mii't rai*e two field crops during the first agricultural 
year (1st July to 30th June) and it necessary a third crop in the 
following year. 

In any case, he mu^t keep the ground weeded during the 
second rains in order rhat the plantation raav he handed over 
clem ot any growth that would he likely to suppress the young 
trees. 

The cultivator is responsible for filling up any blanks that 
may occur. 

In return for the above work the cultivator has the right to 
the full u->e ot Ins crop without pin ing the customary land tax. 
Anv wool left on the giound he< omes his property and he is paid 
at the rate ot t 80 pei balioe (Its 24 an acre) The payments are 
made in 5 or (5 instalments, the first as an advance, at the lime the 
contract is made, and ihe last Alien the plantation is handed over 
at the end ot the second rains 

The agreement is a verbal one and is made in the presence 
of the beaiman of the distiict, the fact of taking the advance 
being considered as proof ot acceptance of the conditions 

The forest officer would then have no' further trouble with 
his plantations, if only the good Javanese cultivator would adhere 
stricily to trie tei ms of Lhe contract, but as a matter of fact the 
plant itions are generally a constant source of anxiety to the 
forester, the cultivator being apt either to let the time for sowing 
slip by or else to ullow the young plants to be choked In weeds, 
in which case there is nothing left but to complete the plantation 
departmental ly as fur as practicable. 

There are districts where owing to a wholesome com- 
petition for the contacts the people take pains to carry ont 
the conditions of the contract and bring the plantations to a great 
degree of perfection, but on the other hand there are tracts where 
nothing will induce the people to take to the work, and where it 
has then to be done on daily labour, which notwithstanding the low 
rate of wage, 25 cents (5d.) is always much dearer than the other 
method. 

Next to an excess of moisture in the soil, weeds are the 
principal enemy of the teak plant and among these the alang 
alang grass ( lmperata arundtncwea) is the worst. No one 
unacquainted with the tropics can form any idea of the dense rank 
growth of this grass. 
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In teak plantations, all that is necessary is to keep the ground 
elear and the soil loose daring the first two years or at any 
rate to keep down the growth of alang nlang grass As soon as the 
young teak trees attain a height of from 12 to 15 feet, whioh is 
usually duung the second rams, they are practically out of danger 
and still more so in the 3rd year when they begin to close up. 
They are then able to witustand the numerous fires whicn 
ooour during the dry season. 

As the canopy becomes more complete the alang alang dis- 
appears, at least that portion of it that is above ground, and gives 
plaoe to a harmless undergiowth 

The teak seed ripens during the dry season (July or August) 
when it is shed in abundince, and is collected from the best 
grown trees Before sowing, the teak seed is sometimes roasted, 
by covering it up with siriw and setting the latter alight 1 his 
procedure is not necessary but is olten recommended and is an old 
standing cu'tom. 

The seed is sown in the beginning of the rains not earlier 
than October and not later than Dei ember Tnreeto five seeds 
are put down at each peg and covered lightly with earth At the 
same tune, what remain'' over ot the see 1 is spread out m beds 
heie an i there between the rows, oi merely scattered on the 
ground in order to have a receive of planting material. Owing to 
the protective covering of the teak seed i little dry weather does 
no haim and it is a disputed point whether it is better to sow 
just before the rams or to wait until they have fairh set in The 
Javanese cultivator prefers the 1 itter, and there is often much 
trouble in getting him to sow early enough in the season 

When the seed lias been s own and the tains have fairly set in 
the cultivation of field crops tdiould he stared a*- soon as possible. 
Maize is one of the mosr suirahle crops for both interest*, though in 
muny plates people prefer pi intmg a species ot hill paddv, but 
where this plant is cultivated the soil is not *>o well tilled and the 
young teak plants are liable to suppression as the paddy ripens 

If the rains are favourable, the seed germinates m about 8 
davs, or at most a fortnight or 3 weeks after sowing. In good 
years there is usuallv a superabun lance ot plant*, as most of the 
seed germinates For transplatiug quire young seedlings with 
from l to 4 leaves and unlignifie 1 stems are the best, seeilmgB 
that have oome up in the previous rams should be absolutely 
rejected 

The second crop is sown in March or April, either maize a 
second tim°, or else some such crop a* cotton, castor oil, ohilhes, 
beans, tobac co, &c The forester prefers the latter, as it does not 
suppre*s the teak plants an 1 entails constant attention to the soil 
At the time of the seoond harvest (Jnneoi July) the weather 
is very dry and a thorough cleaning of the ground is necessary, as 
a precaution against fire. The t&aik plants are by this time ataqt 
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5 feet high. Except in exceptionally dry years or on dry exposure^ 
the young plants retain their uppermost leaves throughout the dry 
season, although older trees are leafless at this tune of year. 

A further tilling of the ground is desirable in the Slid year 
and is indispensable where tt e alang alang makes its appe&raaoe or 
where the ground gets covered with short thick growth of grass. 
Dry rice cultivation is at this tune very appropriate At the end 
of i be second year the teak plant has attained a height of 
19 to 20 feet hut is still unhrancbed. 

The plantations are taken over at the end of the seoond 
rains alter undergoing a final weeding. Weeding in the 
3rd year is only necessary in back war i areas ; anything that 
requires weeding after tins is not worth the labour entailed. 

The branches begin to develop in the 3rd year and the canopy 
gradually closes so that the weeds become fewer. If the trees 
are planted 3 tee t bv 10 feet aud the growth is normal, thinning 
becomes advisable about the 3rd 'tear, hut for uant of the necessary 
establishment, this measure cannot usually be carried out Later 
on the people of the surrounding villages undertake this work 
without authorization and are careful to remove the best trees. 


XI -OOBBXSPONDXINOH 

The Formation of Chlorophyll. 

We are accustomed to hear that Chlorophyll, the green 
colouring matter ot plunts, can only be produced under the 
action of liaht The true nature ot Chlorophyll does not seem to 
be exactly known. That it is intimately connect® i with starch 
granules has been prove!, Mohl staged that the Chlorphyll gran* 
nles invariably surrounded the starch grannies, but Lindley fonnd 
them sometimes to exist inside Bat it appears generaly to be 
understood that it is a special and vegetable green colonriug 
matter 

That light is not a tine qua non has been shown by Lindley 
who says, — 

(1.) That Humboldt found Poa annua And compress*, 
Plantago lanoeolata Tnfoliutn arvense, wall-flower and Rhi*otnor» 
pha verticdlata, green in the subterranean galleries of the mines 
of Frey burg, althongh born in total darkness. 

(2. > Ferns and mouses are green where other plants *re 
blanched, and 

(3) Humboldt founl near the Canaries a Fucns which whs 
bright grass green, although growing at a depth of 190 feet below 
water level, where the strength ot the sun-light was reduced 
to gg- part of a oandle light at one foot's distance. 
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What seems to me to point in the same direction is that W6 
frequently find the embryo of seeds a bright green, although 
growing wuhin enclosures which could not percejtilly transmit 
light The first seed that struck me in this manner was that 
of Cassia ail ncu lata the embryo of which was endowed in a brown 
testa, and that testa again m a brown pod I tl en found another 
green embn o id a black testa enclosed in a transj arent pulp and 
a white opaque fruit skin , then the orange seed embryo is green 
although embedded in a large pulp covered ly a thick fruit rind 
Finally the C a^sia fistula fruit his a hard bl ick woody pencirp, 
contains a black pulp in whicn aie embedded seeds with a brown 
testa, «o hard that the\ cannot be bitten through and inside this 
again is a green embn o Doubtless there iiemun other instances 
as good as these, but if light is necessan to the green colouring mat- 
ter, how can the light penetrate these blue k integuments ? ( ould 
it be — I merely make the suggestion I have not the means of ver- 
ify ing it — that the green colouring matte r is not a vegetal le dye at 
all but merely ferrous hydrite? lion istiken up ly tin roots of 
plant", chiefly I believe in the foim of pi o"| bare A good deal of 
bitarl onate oMune i" tal f n u| it th same time Tl e c it I oi ic aci 1 
is required for the form ition of th se \pin smith granules which 
surround or are sui rounded b\ the c 111 r fhill^ri tile* md closely 
coni ecte 1 with the -tare h an f chlorojtnll i a i ules are Ha/kides 
of phosphate of lime and other miner il silts Could it not he 
then that wnh tl it wonleiful jower of lisn te Ration th it 
plant possess, ferrous h\drite is lelttiee? ISow fe ro is hidrare 
is at first white then on comae t with the ill green, 
then on further oxidizifion tu n-^ ^reem-li I rown an! biown 
Does this not talh furly well with t he < lourn ^ of s^els and 
leaves? Those emlryos that aie wh le when tl ©\ getminare 
absorb before ihev come ibove ground oxygen (not carbonic acid 
as they do afterwards.) and lmtned ately the cotyledons open out, 
thev are green Whilst the or 1m try functi ns of the leaves con- 
tinue, oxygen is given off as freeU as it is absorbe 1 in th^ form of 
carbonic ucid , and there is no reason why the colour should not 
remain stable When tbe leaves die the\ turn yellow and brown 
I have tried to extract some of the green colouring matter by 
expressing it from the leaies, but have never been able to get 
anything mure than a dirty brownish green in this fashion. 

Lindley suggests a second question in regard to tbe colour 
of plants, why should the petals ol flowers be so highly colored 
whilst the leaves are onlv green ? 

To me, it seems that the leaves only receive the crude sap , and 
as before state 1 tbe coloring is mineral coloring , whilst the petals 
receive the elaborated sap when the vegetable dyes are truly formed. 
This m ght also account for the high colouring of leaves when their 
facetious are almost completed Schubler and Funk have posed a 
theory now geuerally accepted, that there are two series of coloured 
plants (1J those which pass through all shades of yellow between 
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green and red — the xantbic series ; and (2) those w&iah .pass 
through all shades of bice between green and red — the cyanic 
series — bnt that it is extremely exceptional for a species— some- 
times a genus — to pass from one senes to the other 

There are two theories started to acoount for this : — 

(lj Schiibler, Funk, Prinsep and De Candolle favor that of 
the yellow series containing acids and the bine series alkalis. 

(2) Macquart states that there are two distinct coloring matters 
in chlorophyll, anthocyane which yields a blue colour by the ab- 
straction of water, and anthoxanthine which yields a yellow colour 
by the addition of water. Neither of these theories appear to 
Lindley to be satisfactory. 

What appears to me to be somewhat similar and might per- 
haps have some bearing on the subject is the nature and 
mode of preparation of the aniline dyes ; yellow aniline and 
white aniline are formed from the combination of ammonia 
with phenyl ; but rose aniline, bine aniline, violet aniline and 
green anil ne require tolyl (the next higher organic radical of 
the pben\l senes) to produce them. Might it not be that the 
xanrhic series belongs to the phenyl group, and the cyanic senes 
to the tolyl group? or if not to those particular groups to some 
such similar arrangement ? 

Anothei curious thing about the anilines that has straotc me 
is the way in which the colours are formed from one another 
chemicall , just in the same order that pigments would be mixed. 
The following table may show perhaps more clearly what I mean 
than I could express it in writing. 
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Yellow Aniline 


N= White Aniline 
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White Aniline 

C H ] 


= Rose Anlllno 
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Boeo Aniline 

C H N+ 
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White Aniline 
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Rose Aniline 
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*\ 20 10 8 > 
Blue Aniline 

C H N 
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+ 12 H 


Yellow Anlllno 
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Blue Aniline 

2 (C H N\+ 

V. 38 SI 8 / 

5H + 4H O 


- Blue Aniline 

C H N 



T hus blue and yellow make green and blue and rose make Violet and taking them in 
their order of proportions of Phenyl and Tolyl they range as follows — 

1 Yellow 4 Blue 

2 White 6 Viola 

8 Green 6 Rose 


llrt M*y, 1897 


A. W LUSHINGTON 






THE DIMENSIONS OF TfiEES. 


205 


The Dimensions of Trees 

I enclose measurements taken of the ooppice shoots growing 
in the plantations of Teak, in this Division. 

The age of the plantation is 5 years and the stems cut hack 
were those that had been broken down by elephants, or blown 
over by wind and so bent down that they were unable to re- 
cover themselves naturally 

The cutting hack took place from the 14th to the 17th Feb- 
ruary and the measuring was carried out on the llth May 

During the work of cutting back about 10 of ram fell, 
a most unusual circumstance 1 believe, at that tune of the year. 


Height 


No of Shoots 

Age 

7 6 


15 

.. Under 3 months 

7' 0" 

... 

... 21 

» • 

6' 6' 

... 

.. 23 

... ,, 

6' 0 


11 

... 

5' 6* 


... 12 

• * 

4' 6 

... 

7 

... 

3 6' 

. 

... 11 

>» 


L shjull like to know how these measurements compare 
with measurements in other plantations 

J. C LEGGE 


Travanoore 
2 nd May 1897. 


I dare say the following measurements of a few trees taken 
by me may be of interest to some of jour readers and lead to the 
publication of rec >rds of a similar nature by others If you think 
so, 1 shall be glad if you will insert them in your Magazine. 

The Nilau Bhoto Chenar is a marvel and I fancy can’t be 
beaten even in Kashmir I am sorry I had not my camera with 
me to take a picture of it. 

A. E WILD, 

Conservator of Forests , Bengal , 

Darjeeling, 

29 th May , 1897. 
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Indian Timbers for Fishing Rods. 

With reference to Surgeon-General Bidie’s paper od the 
above subject in the Fishing Gazette, I may perhaps be allowed a 
tew remarks, as I have for some years been experimenting m 
this direction Whv Surgeon-General Bid ie calls Thespesia po- 
pulnea the Indian Seaside Mahoe, perhaps goodness only may 
know, at any rate I never heard it called by that name before. 
The wood, however, not the name, is the important thing It is 
an excellent tough and elastic timber most ot the Bombay carriage 
wheel spokes and ehkas are made of it 1 made goli sticks of 
it, and found it at least as goo 1 as the imported ones. It would 
certa nl) do toi fishing lois, bar the top joints 

Parratia Ja< quemontiana 1 lo >ked at pretty frequently, but 
came to the conclusion that it wus not even worth trying The 
wood is no douht extremely flexible and fairly tough, but is 
defi lent in strength in 1 el istiuty, and doe* not grow in a form 
at all suitable for lol-making 1 searched tor many dajs without 
fin ling an} trees that 1 thought worth tutting a rod out ot, and 
Parroti i was common enough in those forests The Grewias I 
have cut into ro 1 lengths and seasoned, and think they ought to 
come to the front Those I tried were extremely tough and stiff, 
and elastic, but they ha 1 the defeat of developing minute cracks 
in drjing, throughout the thickness ot the log, a defect that 
would probably he fatal for trade purposes, unless it can be over- 
come Th same mav be sai 1 of another splendid timber, Ano- 
geissus latifolia Both these trees l have split np into matchwood 
trying to find a length free from minute cracks Probably the 
seasoning could be carrie 1 out better than this Ougemia dalber- 
gioides I have cut up a lot of having had a great admiration for 
its strength toughness and elasticity It is excellent for shafts and 
such like large work, but disappointing for fishing rods However 
straight the tree, the grain will be found geneially veiy cross and 
twisted, full of knots and flaws A rod made of it would be pretty 
sure to warp m six months Dalbergia feissoo I do not think muon 
of, Dalbergia latifolia is better and might do for top-joints. 
Acacia Catechu is au excellent timber but I never thought of 
trying it for rods, if not too brittle, it might do Heruiera and 
Hardwickia should make good top-joints, though I never bad the 
op| ortumty of tr>ing them 

Lagerstroemia tomentosa I do not know, but hear that it is 
quite useless, Lagerstroemia parviflora and microcarpa I have 
tried, and found them nice, light, straight-gramed, elastic, timbers, 
but without much strength Gmelina arborea I never thought 
worth trying, and do not now, as it is a softish wood of no partic- 
ular character. 

The palms would be excellent, I have had real bard service 
out of them, they are hard, stiff, tough, elastic as need be desired, 
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but they have the evil habit of throwing out splinters. Tut and 
polish with the utmost care, you have only to bend it well a few 
times, run vour band up it, anl pick out the splinters at leisure. 
The wood tissue is too uneven, very hard fibres embedded in a 
more or less soft cellular matrix The outside of the palm alone 
is good the interior being principally pith 

F. G. 


III.-OFFIOIAL IE* .A FEHB Sc lITTHLLiaF.lTOE. 

Agricultural Department, Assam Bulletin No. 3. 

Note on the cultivation of Rhea in Assam 

Rhea is cultivated by the ra?yats chiefly in small patches near 
their homesteads, in all the distiicts ot the As^am Valley, except 
Goalpara 1 he tultiv ited i hea known in A^-sam at the present 
day is Boe/imerta nivea In the irticle on Rhea and ( hina grass 
in the Dictionary of the Economic Piodiuts of India certain 
evidence is referred to as ten ling to show tint ibc rhea originally 
cultivated in Noithern Bengil ml A^un w is a different variety, 
Boehmena tcna iwimi, and the suggestion is m ide th it the latter 
kind may be found more suitabh for cuhivition in India tnan 
Boehmena mua, as being better udijted to i hot and moist clim- 
ate However this inav be, the only plint now known anl culti- 
vated as rhea m Assun is Boehmena nnea , and though a search 
has recentlv been made for Boehmena tenansuma throughout the 
Assam Valle}, not a single specimen of it lias been found So far, 
also, as the writer has been able to ascertain, theie is do tradition 
among the raiy iti that any other vuiiety of rhea thin Boehmena 
ntvea was ever cultivited in the vallev 

Rhea ( hiha ) is the vernacular name by which Boehmena 
nivea is known in the foui uj pe? disrritts of the vallev, — Likhim- 
pur, Sibsagar, Darrang, and Novvgong In some parts ot the 
Kamrup district it is known as rhea and, in others, by the 
Bengali name, Kankhura The wild rhea (Bin rhea), which is 
found in the jungle thioughout the Assam Valley is also a variety 
of Boehmena but no fibre is ever obtained from it by the Assimese, 
and it does not appear probable that it could ever be of any com- 
mercial value In the Surma Valley (S}lhet and Cachar dis- 
tricts;, no form of rhea is 1 nown to the native cultivators, but, 
on a few tea estates, Boehmena nivea has been raised experi- 
mentally on a small scale On the occasion of a recent visit to 
the Jaboka Naga tribe, inhabiting a tract of the hills to the south- 
east of the Sibsagar district, the Reporter on Economic Products 
tp the Government of India ascertained that Boehmena ntvea is 
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cultivated bj the tribe, and that they also spin &Dd manufacture 
into a course cloth, the fibre of a jungle plant called by them Ban 
rhea, which has has been identified by the Reporter as Vtllebrunea 
appendiculata 

Ihe soil on which rhea (Boehmena nnea ) is cultivated 
should be be light and tree, not stiff, and either naturally rich, or 
well manured It must ab*o be ibove the reat h ot inundation, and 
well drained, as the plant is at once killed by water lodging at 
its roots Subject to tbe^e conditions, it would appear that rhea can 
be grown in Assam on a variety of different soils In the Assam 
Valley, the rich loam which composes good tea land has been 
found suitable for it, and in Sylhet it is reported to be grown most 
successfully on well-drained bhii land By the Assamese, 
however, it is most usually raised on sindy loam, which has been 
artificially fertilised, chit fly with cowdung manure The crop is 
generally grown from root cuttings, though in some places stem 
cuttings are occasion illy used, and, according to the statements 
ot native cultivitois cm be pi mttd at auy turn dining the rainy 
sea on (A^ril to Octi bei ) , but tlie months u ually selected for 

S lanting are JJuisal /t (15th Apnl to 15th May; an 1 Kartik (15th 
•ctol er to 15th .No\eml t r; 1 he more car* ful cultivators, if the 
ground is not already well-dratm d, and quite secure from inunda- 
tion, com t enc6 opt rations by digging a tieuth about two feet deep 
round Lhe patch si lot ted Ihe ground must be well hoed, Mr. 
J Buckingham, c I L, of the Ainguri tea state, toibsagar. who 
has cul ivatcd tbea exj erimentulh , coiwfers that hoeing to a 
depth ot at lea^t lb inches is necessary — and manure is applied 
both before and after planting The only manure systematically 
used by the Assamese, and confide red by them indispensable for 
rhea, is cowdung , Mr Bu ktngham however, thinks that decom- 
posed vegetable matter is the best manure As rhea is grown by 
the native cultivators close to their houses and cattle sheds, an 
abundant supply of cowdung manure is usually available for the 
crop , wood ashes from tbe cooking hearth are sometimes thrown 
on the ground, where rhea is grown, but they are not regularly 
used as manure borne cultivators mention the use of rice busks 
as manure for rhea, while others state that the busks are spread 
on the ground for the purpose of attracting field mice, which 
render assistance by nibbling, and bo reducing the size of the rhea 
roots, when the excessive growth of the latter results in overcrowd- 
ing and the consequent deterioration of the stems This state- 
ment the writer has not had an opportunity of verifying The root 
cuttings are planted in rows from two to three feet apart, with 
about the same distance between the rows, and about six inches 
deep Mr Buckingham recommends f lanting in trenches about 
threw inches deep and earthing up the shoots as they appear above 
ground In applying manure aft*r planting, it is important to 
avoid choking the shoots by its excessive use Where the crop is 
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grown near a village, it must be protected by a strong bamboo 
fence, as cattle and goats are very fond of the leaves and tops of 
rhea 

In the experiments made in rhea cultivation at Sabarnnpur, it 
has been found that the stems produced aie usually unfit for con- 
version into fibre, owing to the irregularity of their growth, caus- 
ed by alternations of dry and wet hear the resnlt of which is that 
the fibre which they contain is not of uniform qnalit\ throughout 
and that the difficulty of extracting it is enhanced In the As^am 
Valley the cultivation of ihea uoes not appear to be attended with 
this difficulty At hat arunpur and in all other parts of Northern 
India, except Assam, little ram occurs during the months of the 
cold weather (November to March) and the earlv part of the hot 
season, comprised in the months of A pril and May, and the first 
halt of June, is characterised by intense, dry beat In A^sain 
there are no dry, hot months, the rains setting in regularly by the 
middle of April, and even during the cold weather humidity is 
greater than in other parts ot Northern India Accor lingly, m 
Assam, rhea continues giovwng thioughout the \eai, though at a 
somewhat slower rate in the cold weither than m the rains , and 
whereas, at Saharunpur, the crof l* cut only twice a )ear, once in 
June and once in October or November, in A^sam cuttings are 
obtained at much more Irequent interval 1 * a<*will he shown fuither 
on According to the statements ot numerous cultivator who 
have been examined, there is no difference as legaids the quality 
of their fibre, or the difficulty ol separating it between rhea stems 
cut in the cold weather and those obtained in the rains The 
writer haa.s^n, in March, at the end of an unusually dry cold 
.yeatherj i fa ^ ww j g Assam, stems over six feet high, and af parent- 
ly uniform, of rhea plants which he was assured, had been cut 
only two months before 1 he rapidity of growth, however, especi- 
ally during the cold weather, depends much on the amount of 
manure applied and the general care taken in the cultivation. 
The stems just referred to were grown on carefully tended land, 
while, at the same time and on land of probably the same natural 
fertility, the rhea crop observed was withered and stunted, and 
not likely to yield any fibre till the beginning of the rams. 

Proverbially careless and unthrifty, the Assamese ratyat is 
little disposed to take trouble with a crop like rhea, the produce 
of which is required by him only in small quantites for domestic 
consumption. It is henoe, somewhat difficult to estimate from 
Assam expeneDce what the crop is capable of under careful 
cultivation In the majority of instances, except a lutle weeding 
during the first few months of growth, nothing is done for the 
rhea patch after planting and its owner looks only to cutting 
the stems as often as they become fit for use Under this tieat- 
ment, after two years the soil becomes exhausted, and the rhea 
stems grow weak and thin , the roots are then taken up, divided, 
and replanted elsewhere The more intelligent raiyats , however, 
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admit that, with frequent manuring, rhea can be continuously 
grown on the same land for many 3 ears , indeed they place no 
limit on the length of time for which the crop can be cultivated on 
the same land if only manure enough be applied There is room 
for doubt as to what the maximum period is In reports from 
China and America very long period*, varying fiom 30 to 100 
years have been mentioned , hut it stems probable that unless 
some process of thinning were resorted to, transplanting at 00m- 
paiatively short intervals would be necessitated by the overcrowd- 
ing of the toots In jurigriph 8 of Mi Montgomery’s report on 
the exp r linen Ul cultnation of rhea in Kangra (Dictionary of 
Economic Proluets \ olume VI, Part I, page 472) the removal 
of the roots every tour years is recommended, m order to avoid 
overcrowding On the other hand, in the reyortof the Superin- 
tendent ot the Botanical Gardens, Saharanpm quoted at pages 
476 481 of the same \olume, clo^e plinting is advocated, 
with a view to pi eventing the giowth ot weeds and lm- 
prcving the quality of the fibre By the Assamese the 
ciowduig of 1 he loots as well as the i»i[ overishineut of the 
soil, is •*( metimes alleged is 11 leason t r re-planting the 
crop on fiesh 1 in 1 hut the wi iter has seen rhea flourishing on 
land where it is snd to hive been giown continuously for eight 
years wiiliout thinning 

In difleient juHislied descriptions of ihea cultivation, m 
wind) ibe ininiVr 1 ot cuttings that cun he obtained in a vear is 
refen ed to it ay | ears to he implied tl it, it certain intervals, the 
whcle ot the sterns from loots planted at the same time in a field 
can be cut simultaneous This however is not the usual prac- 
tice in As«-am, where the received opiuion is that, m order to 
obtain the gieatest outturn and best quality of fibre, each stem, 
mu-t be cut ataceitam stage of its giowth, namely, when the 
lower portion of the stem turns brown, and before the plant has 
flowered As all the stems from roots planted together do not 
reach this &tage simultaneously, the custom is to cut selected stems 
from time to time a* they become fit for use In this way selected 
stems are cut at intervals ot trom one to two months in the rainy 
season, and from two to three months in the cold weather. Rhea 
planted at the end of the rainy season (October to November) will 
yield the fii«t cutting about the end of March or beginning of 
April , if planting be earned out at the beginning of April, the 
first cutting may he obtained about the middle of May. When 
the crop has fairly established itself, cuttings may be taken regu- 
larly at the intervals mentioned above 

No irrigation is required for rhea m Assam Between the 
time of planting and the first cutting, constant and careful weed- 
ing is necessary, but, after that, light hoeing between the rows 
after each cutting and manuring once a year, if the soil be poor, 
seems to be all the cultivation that the crop requires. 

27 
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The method of preparing the fibre m Assam has been describ- 
ed in reports previously published, and may be briefly recapi- 
tulated here After the stems have been cut, the leaves are stnfped 
off, and the green outer cuticle removed by scraping with a knife 
The stems are tl^en dried in the sun for from four to six days, 
after which the hark is peeled off, and left to steep for two or three 
houis in cold water, in which pieces of some acid fruit are some- 
times placed along with it The acid appears to have the effect 
of dissolving the gum contained in the bark, and facilitating its 
removal After this steeping, the fibre is separated by washing the 
bark m clean water and rubbing it between the bands 

It is necessarily very difficult to estimate, from the state- 
ments of native cultivators, the average outturn of cleaned fibre 
which maj be obtained from a given area of land under rhea 
which is properly cultivated As mentioned above, careful culti- 
vation of this crop is the exception, ind the ra/yat who raises it, 
as a rule on a diminutive patch not exceeding three or four 
peiches in extent, keeps no strict tccount of the fibre which it 
affords, a few handluls at a time, foi domestic uses Ihe A^same^e 
peasant is, moreovei, strongly iverse to giving anv infoimation 
about the outturn of his tiops and anv statements he makes on 
the subject aic usuall) under-estimates Calculations based on 
such stitements, which may letiken for whar the) aie worth give 
estimates of outtui n for rhea varying from 76 lbs to (05 lbs of 
cleaned fib i e pei acie On the othei hard the estimate deduced 
from an experiment made in the Nowgong district jnl in 1886 
was 911 lbs per acie Mr Buckingham estimates the outturn 
under favouiable circumstances at 640 lbs por acre, and this may 
probably be taken as a site estimate lor As«am Mr Montgomery, 
aftei twelve ye irs’ experience of rhea cultivation in KuDgra, 
estimated the outturn of cleaned and dried fibie at 972 lbs per 
acre, but it seems doubtful whether the fibre produced b) him was 
as thoroughly cleaned a* that prepared by the Assamese method 

There aie no accurate statistics of the area under rhea in 
Assam The crop is found, here and there, throughout the five 
districts of Kamrup, Nowgong, Darrang, Sib^agar, and Lakbim- 
pur, and is raised by cultivators of all clashes , not by the fishing 
caste only, as has been stated In spite of this wide distribution, 
the total area under rhea is unimportant In the districts named, 
its cultivation is confined to a small proportion of the total num- 
ber of villages, and in anv odo village as a rule, not more tt an 
half a dozen raiyats will be found who cultivate it, while the 
average area cultivated by each raiyat is, as already stated, ex- 
tremely small 

In the whole of the Assam Valley, the total area under rhea 
probably does not exceed 2,000 acres The small extent of rhea 
cultivation m Assam is easily understood, when the labour involved 
in preparing the fibre is taken into account, and when it is con* 
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sidered that the Assamese manufacture from it fishing nets and 
lines only, and are unacquainted with the higher uses to which it 
can be pul 

Whether rhea can be successfully grown on a commercial 
scale in Assam, is a question which can only be determined by 
experiments, such as are more likely to be carried out m a satisfac- 
tory nnnner by private agency, than by a Government department. 
It is certain that, on this point, no conclusion can be safely drawn 
from tbe existing culti\ation in tbe piovince, winch is everywhere 
ot the natuie of gat den cultivation Tbe data bearing on this 
question, which are available, will, however, be of interest to any 
one proposing to m ike an experiment with tbe ihea crop, and it 
appears desirable tbat they should be laid before tbe public. 
There seems to be no doubt that tbe climate of the Assam Valley 
districts is favour ible for tbe cultivation ot rhea ( Boehmena 
mma) throughout tbe year while waste land smtable for the crop 
is available in abundance in those districts On tbe other hand, 
there is no probability that the cultivation of rhea will ever be 
undertikeu on a large scale by tbe Assamese raiyat , owing to 
the libour involved in the separation of the fibre by hand, and to 
tbe fact tb it any m i Imieiy or process by which it could be more 
easily extracted would be beyond the raiyat 8 meuns The pre- 
sent condition of tbe Assamese peasant is such that he is not 
compelled to engage in any laborious occupation in order to 
obtain a subsistence which is all tbat be requires, and even the 
trouble of preparing jute for the market has been sufficient hitherto 
to deter lum from tbe cultiv ition ot that crop, m spite ot the 
large piofits which it would probably yield bun So far as pre- 
sent indications go, it appears that if rhea cultivation is ever to 
become an important industry in Assam, it must be established 
there, like tbe tea industry, by European capital, with the help 
of imported labour Before investing capital in this speculation, 
it would be well if paral'el experiments could be made with 
Boehmena mvea and Boehmena tenaeissima , m order to decide 
which variety thnves best in tbe Assam climate. 

Id estimating tbe cost of rhea cultivation, tbe frequent manur- 
ing which would be necessary, if any but tbe very richest soil 
were selected, must be takeD into account as an item of expense ; 
but, with regard to this, it may be pointed out tbat cattle dnng 
has at present no selling value in As'-am, not being generally 
used either for fuel or manure. Immense quantities of this ma- 
nure at present go to waste anuually in Assam, so tbat its cost 
would probably be little more than tbe expense of collecting it 
and conveying it to the plantation. With reference to tbe state- 
ment of tbe cost of tbe experimental cultivation in Kangra, given 
at page 474, Part 1, Volume VI of tbe Dictionary of the Econo- 
mio Products of India, it may be observed that rent at Rs. 10. 
per acre has there been shown as an item of expense ; whereas, 



$14 AGRICULTURAL DEPARTMENT, ASSAM BULLETIN NO. 3 . 


in Assam, under the rules for the settlement of waste land for 
special cultivation, land could be obtained for rhea on thirty years’ 
lease, after certain preliminary expenses, for two years’ revenue 
free, and afterwards at progressive rates rising to Re. 1 per 
acre, the lease being renewable on its expiration at the ordinary 
rates of revenue which may be then current in the province 
Irrigation, again, which is required for the rhea crop in Kangra, 
would not be needed in Assam. On the other hand, nothing has 
been allowed foi cost of manure in the statement referred to, 
and the cost of labour would be considerably greater in Assam 
than in Kangra 

A question which has to be decided is whether the produc- 
tion on the rhea plantation of cleaned fibre, or of the article now 
known m commerce as rhea ribbons, that is strips of rbea bark 
containing the fibres as well as the dried juice or gum, with the 
outer cuticle adhering, should be aimed at In the rhea industry, 
as it at present exists in Assam, dried ribbons are not produced, 
the outer cuticle being scraped off immeliitoly after the stems are 
cut , but, in an article which appeared in the issue of Capital 
of the 4th August 1896, it is stated tint, in an experiment made 
on good soil, the average outturn of dried ribbons obtained, was 
1,600 lbs per acre Taking this rate of outturn, it is hndlv pro- 
bable that a plantation could be profit ibh worked m Assam to 
produce rbea ribbons, the prico of which at In ban ports of 
export is quote 1 at only £7 per ton This low price is due to the 
fact that the quility of the fibre contuned in the ribbons cinnot 
be gauged at tne time of purchase, and also to the he ivy percen- 
tage of waste matter on which freight has to ne paid when nb- 
bons are exported In older to offer sitisfaotory prospects of 
profit, it would seem that the cleaned fibre mu«t be produced on 
the plantation, and it is certaiu that, in Assam, this could not be 
done by hand labour, after the native method, except at a prohi- 
bitive cost. Some michinery or process seems, theretoie, to be 
required, which shall be simple enough to be put in operation 
on the plant ition itself, and which shall produce, from the fresh 
cut stems of lhea, cleaned and degum me 1 fibre in the condition 
in winch it is required by the manufacturer in Europe 

F. J Monahan, 


Shillong , 

The nth April 1897. 


Offg Director, Department oj 
Land Records and Agriculture , Assam. 
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Revenge 

Expenditure. 


Budget Esti- 

Budget Eati- 


mate 1897 98 

mate 1897-98. 

India General — 

R 

R 

Andamans 

3 43 000 

2 19 000 

Baluchistan 

14 000 

82 000 

Ajmere 

17 000 

16 000 

Coorg 

1,00 000 

84 000 

forest School 

3 000 

70 000 

, Survey 


34 000 

Indore 

3,< 00 

2 000 

Bangalore 

10 000 

1 000 

General Direction 


78 000 

Total India General ... 

5 50 000 

5,36 000 

Central Provinces 

9 32 000 

10 20 000 

Ufjcr Burma 

22 98 000 

8,48 000 

Lower , 

34 77 000 

14 66 000 

Assam 

4 70 000 

3 60 000 

Bengal 

1 3 00 0i 0 

7 07,000 

N ith Western Provinces and Oudli 

10 G5 000 

ll) 00 000 

Punjab 

12 1 - 000 

8 86,000 

Madias 

23 73 00 

17 25 000 

Bombay 

32 85 000 

22 32,000 

Total India 

1 75 62 000 

1,07 80,000 

England 1 


19 000 

Exchange I 


12,000 

GRAND TOTAL 

1 75,02 CU0 

1,07,61,000 

SURPLUS 

68 01 000 
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The Timber Supply of the British Empire* 

By Professor W Schlich, C. I. E m Ph. D. 

When I, at the invitation of the scientific director of the 
Imperial ln-titute, undertook the task of reading a paper on the 
timber supply of the British Empire, I thought that 1 had suffi- 
cient materul for the purpose, hut the deeper I went into the 
subject the more I found that the information which is necessary 
to deal satisfactorily with the question is verv incomplete There 
is indeed a vast amount of information available, but it is m 11 any 
cases given in such general terms tbit it is not eisv to draw 
correct and reliable conclusions from it It is, for practical 
purposes, of very little use to find it st ited that a large area of 
forest is available in d certain country, since that ma\ mean muoh 
or very little indeed lu only too in my c i^es the areas include 
large tracts ot countiy which contain little or no useful 
timber, while in others the composition of the foiests and the 
proportion in whi h the viluible timber trees parncipate in it 
are not given, and can only he ronghb guessed Unler these 
circumstanoes 1 have tried to in ike the best of the available infor- 
mation, and I trust that the remarks which 1 im about to addiess 
to you mav not be found l mcceptable At the ‘■ame time I hope 
that I shall have your kind indulgence m case I should have 
fallen, here and there, into ei ror 

The question of the timber supply of this might\ Empire is 
of such extent, that „t would be impossible to deal with it exhaus- 
tively in the couise of an hour hence I shall have to restrict my- 
self to the consideration of a few points which deserve our special 
attention. 

The British Empire is of enormons extent, covering an area 
of about 9,000,000 sq rare miles, with a population ot some 
350,000,000 people, leaving out of consideration the lately ac- 
quired territories in Af ica, nbout w'hich our information is as jet 
incomplete This huge area is scattered over the face of the globe 
from the North Bolar region to the 55° of southern latitude, in- 
cluding all shades of climate from eternal snow and ice to tropical 
heat, and a rainfall ranging from absolute aridity to more than 
500 inches a year 

A further aspect presents itself in the density of population, 
which differs from the maximum to be found on the earth to the 
total absence of inhabitants from large areas 

It is obvious that the forestry question of suen an Empire 
cannot be dealt with wholesale, but that it must be studied and 
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answered for each part separately. And yet as regards the timber 
requirements of the whole a fair idea can be formed, and oonoln- 
sions arrived at. ia bow far the available supplies are likely to 
meet the demand. 

This is, therefore, the subject with which I propose to deal 
to-night, though necessarily onlv in skeleton form. 

The annual statements of the trade of the United Kingdom 
with foreign countries and British possessions laid before Parlia- 
ment give the imports and exports of timber into and from the 
various ports of the Empire, and they thus enable us to estimate 
the requirements and supplies 1 have, therefore, prepared Table 
I., which shows the mean annual imports and exports for the twe 
periods of 1884 to 1888, and 1890 th 1894. 

TABLE 1. 

Average Annual Net Imports and Exports of Timber into and 
from the several parts of t e British Em are , calculated jrom the 
Returns for 1884 to 1894. 


Country. 

Period 1884 —1838. 

Period 1800—1894. 

Net 

Imports 

Net 

Exports. 

Net 

Imports. 

Net 

Exporta. 


£ 

£ • 

£ 

£ 

Great Britain and Ireland 

15,000.000 


17 59R.OOO 


Australasia 

1,284.000 


1,283 000 


Cap** of Good Hope 

72.000 


180 000 

fM 

Barba<lof»a 

24 000 


66.000 


Trinidad 

49 000 


41.000 


British Guiana ... 

37,000 


41,000 


India 


511.000 

682.00# 

Cey Ion 


27 000 


22.000 

Dominion of Canada 


4,025 000 


3,956 000 

Jamaica 


176,000 


312,000 

British Honduras 



[ 142.010 

Total 

J0. 466 000 

4,738,000 

19,135,000 

6,114,000" 

Not Imports into the Empire 

11,728,000 

14,081,000 

Increase of Imports in six 





years 



2,293 000 


Mean annual inoreaae 


~ 

882,187 

•- 


This table is not quite complete, because some of the smaller 
colonies have been omitted, as well as the newly aoquired terri- 
tories in Africa. In some cases, certain quantities of timber 
oo old not be traced, as they had been included under ether 
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headings, as for insfance, railway materials. On the other hand, 
some of the items include logwood, which is u«ed for dyeing 
purposes, and not as timber. Still, on the wl ole, the taSle is 
very instructive, because it exhibits the following facts 

1 The net imports of timber into the British Empire amount 
now to the value of £14,021,000 a year, 

2 They hive increased in the course of six years by 
£2,293,000, or at the rate of about £382 000 every 3 ear. 

I should mention, in addition, that wood pulp amounting 
in value to million pounds is now annually imported into 
Britain which is not taken into account in the above table. 

3. The United Kingdom is by far the gieatest importing 
country, the net nnpoits amounting to timber valued at 
£17,600 000. Next comes Australasia with £1 250,000; Cape 
Colony, £160,000; Barbadoes, £65,000 ; Trinidad, £41,000 ; 
and British Guiana, £4I,0<0. All these colonies export certain 
quantities of timber, especially hard woods ; but they import «o 
much soft wood (pines and firs) that the buldnce of impoits and 
exports is against them 

Amongst the exporting HiitMi possessions, the Dominion of 
of Canada stands first with £3 956 000, then comes India with 
£682 000 : Jamaica with £312,000 (which sum includes, however, 
much logwood and transhipments from other counties) ; British 
Honduras with £142,000 ; and Ce\ Ion with £22 000 

4. Taking the Colonies and India b\ themselves, the net 
exports amount to £3,574,000 Deducting this amount from the 
imports imo the United Kingdom, we arrne at the net imports 
into the Empire, amounting to neatly £ 4,021,000. 

5 While the annual net export^ of the Colonies and India 
Lave increased by only about £4 >0.000, the net imports into 
Britain have increased by nearly £2 600,000 

Here, then, aie facts which demand attention, and we may 
well ask — 

1 Whether future supplies are sufficiently assured ? and 

2. Whether measures cannot be taken to provide, by degrees, 
the necessary timber from sources within the Empire, thus pre- 
venting this large sum of money going every year to foreign 
countries ? * 

With a view to answering these questions, we must, in the 
first place, inquire where the timber comes from and of what 
description it is. For this purpose we cannot do better than 
examine the imports into the United Kingdom, since they are 
much greater than those of the Colonies put together. 1 have, 
therefore, compiled Table II , showing the imports into Great 
Britain and Ireland during rhe )eir 1894, this repiesenung 
about the average of the five jears 1890-4. 



TABLE II 

TIMBER IMPORTED INTO G"E AT BRITAIN AND IRELAND DURING THE YEAR 1694 VALUE IN £ STERLING 
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(1) The nr«t fact which Table II teaches us is, that of the 
timber, valued at £18 423 000, only £4 274 Of. 0 came from British 
possessions while foroign countries sent us £14 149 000, or just 
about the avera n t annual lmjorts into the Empire 

( 2 ) Ihe second point which deserves our attention is the 
description of tinil er nnj orted Passing over the miscellaneous 
timbei we come to what is classed as bouse frames, valued at 
£608 000 This is workad-up material, coming to a considerable 
extent from countries which are themselves importing timfer, 
hen e it does not repieseut production but cheiper ldour than 
we hive in tbs countiy Ihe next items are tne fancy woods, 
leaving out mahogany £b04,( 00 Halt ot these come from the 
United Stites of America in 1 the other 1 alt fiom a number of 
other cou itrics The mihogany £o21,000, comes chiefly from 
Mexico and British Hon luras 

Teak value 1 at £465 000 comes chiefly from East India 

The oik value £1 20 J 000 comes from the United State*, 
from the commits iround tho Baltic Can id i and a few other 
countries 

The pne md fii tunlei viliio £1*1383 000 come* chiefly 
fiom the Bilti ( mill Untel Stites mi Fi mce This isthe 
rao>d linjouint item on oui list foi ining 90 j cr cent ot the total 
impel t<- 

(3) PI 0 third joint is the rite at which tho timler is lmd 
down at these shore I it le II shows that teak j* value) at 
about £10 a loal r il o„anv £8 other limy wot ds £7, oak £5, 
and j me in 1 fir £1 18s 8d 

Not only does firwood foim thelulk of the impor s but it 
is also Iml 1 it so low irite t at none of the other wools could 
replace it weie the suj plv of it to fal 1 Rhort As breal is the 
staff of life so are fir an 1 pine tf e mnnstiy of all industries 
which work in timler Hud wools with the exception of oak, 
are more or less lux ries tfie co simition of which can be 
reduced without seriously inconveniencing the people of this 
oountry but a tailing off in the supply of fir would certainly be 
a cilamity 

Having thus in heated the relative importance of the several 
classes of timber, I shall now proceed to enquire into the safety 
or otherwise of future supplies For this pm pose I shall deal 
with the sever il regions whence the timber comes 

£ value. 

1 Countries around the Gulf of Mexico, the Caribbean Sea, 

Mexico Honduras Columbia Venezuela West Indian 


Ulan Is 46C 680 

2 Gold C ast and Niger Protectorate 66 841 

3 Australia 6 t 771 

4 EaBtlnha Straits Settlements Siam 401473 

5 Austria 63 682 

G Holland and Belgium 181 276 

7 France Spain and Italy M 603,178 

8 Countries around the Baltio— 
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Gtormany 

Norway 

Sweden 

Rnwia 

0 United States of America 

Canada 

10 Other oonntnes 


£902 779 

1 435 613 
3 977 607 
3 070 402 

10 876,409 

2 3*56 827 

3 552,477 

5,909 304 

124 031 

total £18 423 637 


The countries around the Gulf of Mexico and the Caribbean 
Sea have sent us £45 > 689 in the shije of miho^anj and other 
fancy wools Of these countries the two most important are 
Mexico and British H >n luras Of the foimtr l cmnot giveiou 
anv relia le information but ihout the luttf r I propose telling 
you somt thing because I think unitfott shoull lo made to per- 
jetuite and incrcisethe sup p lies from this source 

British Hondiris his m area of 4 096 000 ictes of which 
about 20 000 are un ler cultivation leaving over lour millions 
under forest and jungle 

Tie popilition is I believe unler 40 000 The average 
annuil imports tiom Hon luras to Britim, calculated from the 
years 18J0 94, amounted to — 

TonB £ Value 

Timber chiefly mahogany 16 105 142 S08 

Logwood 15 680 12J 433 

Total 32 075 265 741 


If I h ive understoo 1 the returns coriecth these imports cor- 
respond to some 97 pel cent of the total imports from Honduras 
to Bntain so that }ri ticdll) the \erj existence of the colony 
depen Is on them And what has the colony done to preserve that 
export ? 

In 1885 the Colonial Office dej uted Mr E Hooper, now a 
Conservutor of Forests in Madras to report on the forests of 
various West Indian possessions and this is what that gentleman 
says as regards Hondui is — 

4 It 18 a pi evading belief in the colony that the supply of 
mahogany is not being reduced, and there is abundant proof of 
there l emg a large amount still standing , but unfortunately it is 
so tar from ihe seaboard as to be utterly valueless under existing 
conditions of transpo-t and with the prices at present ruling It is 
equally certain thit the sj^tem of cutting among private mahogany 
venturers is decidedly tending to extirpate mahogany wherever 
accessible 

4 Mahogany, altl ough naturally distributed all over the 
country in the south of the colony, except in pine ridges, is at the 
present time only found far up the rivers With the 

removal of timber ten inches square, and every tree of larger 
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dimensions, there can subsequently be little or no reproduction, 
and unfortunately the tendency of the market is to require small 
wood — the mahogany being jrut to many more uses than formerly 
— so that tbeie is little hope that cutters a ill respect undersized 
wood 

“ The wood brought to the coast from the western district 
during recent jears has been, on the whole of larger dimensions, 
and it is certain that much luge timber does exist m hitherto 
unexploied pirts, measuring up to 12 inches square an! even 
more , but to fin 1 such 1 i**ge t ees now one has to go to the fron- 
tier when as, from all u counts, similar trees hive been fellel and 
extracted within the centurv , in accessible p laces vi hence there is 
at the present time onfi an exf ort of sm 11 wood ” 

Mi Hooper win Is up by ‘saying — ‘ All points, therefore to 
the mahoginy trad* in British Hondui is as having to piss through 
a penod of serious depn ssion, and it is question ible whether it 
will continue to 1 e iu important factor in the progress of the 
colony ’ 

Mr Hooper mentions that certain rules hav^ been male to 
prevent the cutting of un ler lzed tiees (15 in an 1 undei), but he 
states — ‘ If the Foi< "u ( aus.es of the oi finance ate calculate!, 
at first sight to protect the species specially referred to, as well 
as the forest it 1 ir^e 1 fill to see how they cm 1 e enforced unless 
precautions are taken to ensuic their 1 ewg tesj ec ted From 

all accounts I undctsfind t it ^reatlixifj has prev uled hitherto 
in checking the cutting of m ilio^ my If such a s\stem 

continue the oi finance as far as foiest protection is concerned, 
will be practicalH vilueless’ 

As aliealv stiteJ the bulk of the expcit* of Honduris consists 
of timber At the sime time only ilout 20 000 acre*, are under 
cultivation leaving up war Is of 4 000 000 acres of forest waste 
land If ever a cise was male out for the preservation and care- 
ful management of the foie^ts of any colony it is tor those of 
British Honduris lo allow mitters tog) on is in the p asi means 
the destruction of the exports of the colors en ling in finani lal 
and general ruin By looking after the forests on the othei band, 
exports might rise to seveiul times the present amount, and be 
permanently maintaine 1 especially as the avail ible stock* of 
mahogany and logwood in non-British ports are suie to fall off as 
time goes on 

And here I should like to offer a few remarks on the present 
question in the West Indian possessions generally 

Mi Hooper, in his repoits on Honduras, Jamaica and a 
number of the smaller islands, shows that in many of them, maho- 
gany is indigenous, while it has been intro luced into others, where 
it glows well Fiom many an expiort of log wool is carried on, 
but of timber propei little is exported His opnmon is that, in the 
case of all, the forest question deserves special attention and he 
makes various proposals regarding the management of the forests; 
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more especially he suggests that thoroughly competent forest 
officers shoula be be secured, adding that the smaller islands 
might share one of these His proposals were reported on by tbe 
botanical advisers of the various Governments, and these invari- 
ably stated that the «pe< lal forest officers were not wanted, as the 
heads of the Botanical Department could very well look after the 
forest* in addition to their more legitimate duties. 

Now gentlemen, this is a mistake, and I shall tell you why. 
Botanv is pre-eminentlv a science, which ha* led to the develop- 
ment of in lustries ba^ed upon the production of the land, while 
forestry i* an industi) in itself. No doubt it is an industry based 
upon *eience, a* most industries in these days ure, or ought to be. 
This i as been *et forth luring the la*t few years in endle-s papers, 
pamphlets and leports in connection with the development of the 
trade of the United Kingdom 

In the prosecution of an industrv the economic point must 
always be pie eminent, and this has as fai us I am aware, rarely 
been fully re disc 1 wherever a hot mist has presided over the 
ad minst ration of for st estates The business is not in their line, 
and as a rule the) have not the tune to follow up the intricacies 
of a pra< tic i> in lu*tr\ 

At any rate the results in the British We*t Indian possessions 
have not l»een sati4utory Here all energies have been devoted 
to the pi eduction of Migar an 1 vunons other agricultural products. 
You aUo know that sugai hitherto the ino*t important of these 
ai titles is heinj driven out of the market, and I fear that even the 
Commission which is now investigating the subject on the spot will 
not he able to at rest the rapid dec line ot thi** industry. in the 
meantime the income which m iy be derive 1 from the forests of 
these po*st scions ha* coin| arativ ely *p« aking, been neglected 

It appears to me that n strong effort i* now culled for to in- 
troduce a more rational sc stem of m inagement into these forests, 
b) which the export can not onh he rnaint lined, but considerably 
increased as time goes on For Lb is purpose Mr Hooper’s advice 
should be followed, that is to «av competent foiest officers should 
be engaged — -av one each for British Honduras, Jamaica, and 
posMbl) British Guiana while the smaller islands should engage 
one between them The expenditure on such a measure is really 
trifling when compared with the interests at stake 

With competent advice at their disposal the Governments of 
the vanou* colonies would Boon bring the forests under proper 
protec tion and systematic management 

From Austral via w*» received in the ^ear 1894 pine wood 
valued at £24,557 , furniture materials, £40,64h ; bouse frames, 
£5f 6 ; tot il, £65,771 ; total loads 12 222. This gives an average 
of £5 9s 41 a load Since then a rapid increase of the imf>Orts 
ha* taken place It is said that the value of the Kauri timber 
imported from Tasmania during the year 1896 amounted to the 
value of £270,000 ; while some of the Eucalyptus have come into 
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demand for street-paving blocks I have seen it stated that the 
forests of Western Australia contain marketable timber to the 
value of £120.000 000 At the same time it must not be overlook- 
ed that Australasia, as a whole, is «til I an importing country, and 
that the timber imported into Britain from this source cannot be 
laid down at a low rate , hence there will certainly be a limit for 
the development of this trade As to the manner in which the 
Australian forests are managed I have, on a former occasion (be- 
fore the Royal Colonial Institute), given a consi lerable amount 
of detuls which showed that extiemelv wasteful method* prevailed 
Later inform ition fullv confirm* the opinion which I then express- 
ed, Onlv two da\s ugo the following extiact from a S)dney 
paper came into mv hail Is , — 

“ Unfoitunatelv in this colony, with perhaps one solitary 
and short live 1 exception the Forest De| artment has never had 
the benefit of a competent heal wuh the natuial result of its 
maladministration fcshittel about as it lias been like a shuttle- 
oock, out of one department luto another hai k war Is and forwaids, 
and back again, un ler it ever dunging regulations ind ever 
regarded with an evil eve in Piilnment it has at last, under its 
present man igetnent little vita it\ left in it with the fast ap- 
proaching consequence of the country soon fecoming almost 
entirely denuded of its lest nml ers, when un loubtedly there will 
be an outcry when it is too lite 

“Thitt e he ids of this le| artment know so little of forest 
matters, and hav< not taken moie interest in them, is much 
to be regrette 1 but whit m il os m ifters so much moie serious is 
the i obey of the beciettry for Lan Is wl i h seems to be the can- 
cellation of reserves md the alien ition of some of our very best 
timbered country Tins suggests the quer} Doe« he com* 
prehen i the full lmj ort to the future cf tin- co onv of what he is 
doing? Be th it as it in iv such a tire of things is being brought 
about in regard to our tnni or sup} ly and forest uea as is almost 
unprecedented in ini other countrv an 1 l* a reflection upon our 
intelligence is it will, befo e very long, lan 1 us in serious difficul- 
ties the fast appro ich of wine h urgently ieinun Is the independent 
and unbiassed investig ition of a com} etent boarl of l quiry 

‘ At the present time the Mi} er\ isi >n of our forests (which 
was always in ileq Kite) is little better thin i f iree aniismale 
quite subordinate to the insq ection b\ the foresters of conditional 
purchases while the fore-ts are being ievisted in the most rut less 
manner But whit per flaps makes then (the forests’) position, 
and consequently oui timber supply in the future so much more 
critical and } reianous is the fact of in uninformed public on such 
matters t iking so little interest in them while their representatives 
in Parliament aie too often miking politic il oaptal out of them m 
the pro} in ition of tl eir < oi sitituents — the timber getters— for 
whom, m exchange for their support, they are ever seeking further 
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concessions, while on their own part they act ns though they had a 
special right to a monopoly of the forest to cut down and destroy, 
to suit themselves at their own sweet wills and pleasure, without 
let or hindrance of any kind.” 

Let us hope that the forests of Western Australia will not share 
the same tale as that which has overtaken the forests in the other 
Australian colonies. After all, the estimated stock of timber re- 
presents only six years’ «m ply to Greut Britain and Irelund. 

As to the Kauri forests of Tasmania, they could not supply 
this country for even that length of tune, apart from the fact that 
this pine tun tier coul 1 not be laid down at anything like the 
price of the pine which we receive from the Baltic and from 
Canada. 

The next item on our list is the supply of teak and a moderate 
amount of fancy woods from East India. 

A properly organised Forest Department was started in 
India in Idb4. I) inn* the thirty-three years which have since pas- 
sed an aiea of 72,000,000 aeies of toiesr ha** griduallv been taken 
umler tne management of the deptrtmenr, 48, <'00,1*0 > being con- 
stituted under the extsiiug for j st laws as peimatienf foiest estates. 
There are pei haps «ome 00,000,000 acies of private jungles, 
but these, not being un ler control, are deteriorating rapidly, and 
they can cm only he relied on to Meld in the future small stuff, 
fuel, grazitig and other minor pioduce. 

The aoove meutioned Government forests must be relied on 
to furnish the necessiry timber for a population of about 

225.000. 01 0 people, an! lor public works. But besides, they 
must ytell Urge quantities of fuel, and especially of grazing, 
so important in times of scarcity, as at present, so that the 
total out-turn of timber, even under the most careful manage- 
ment, is not likely to use above 2,000,000,000 cubic feet a 
year, which is equivalent to about 10 cubic feet a year per 
liead of population. Hence the export from India will always 
be confined to teak and a number of fancv woods None of 
these could be laid down in Britain under £5 load, and most 
of them not at that. At the same time the management of the 
Barma teak forests has now been placed on such a basis that 
the qumtities avail ible for export will considerably rise as time 
goes on, thus relieving perhaps the pressure on other hard 
wood*, if their supply should fall off. 

And here I may add a few words about the financial aspect 
of the Indian Forest Conservancy. In 1864, when the Forest 
Department was established, the net revenue of tde department 
amounted to 678,000 rupees. Now it has risen to 8,000,000 
rupees ; and besi ies forest produce to the value of about 

6.000. 000 rupees is annually given from the State forests, free 
of charge, to the people, so that the total net profit from these 
estates amounts now to some 14,000,000 rupees a year. The 
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policy which has brought about these splendid results was 
originated by that great statesman Lord Dalhousie, sometime 
Governor-General of India, and 1 iru*t that the enlightened views 
which he held will ever be remembered by his successors. From 
time to time pseudo philanthropic views have threatened the 
operations of tne Depat tment with reaction but fortunately the 
pendulum soon began to swing again in the right direction, 
and it is to be hoped that it will continue to do so 

Next to India and Ceylon the Cape of Good Hope has done 
most towards the uitiodnction of a systematic management of 
its forests, and yet what do we fined there ? According to in- 
formation supplied by the Chief Conservator, the indigenous 
forest that once clothed the slopes of ihe Table Mountain Range 
has disappeared, with the exception of a few trees in the deepest 
gorges, where fire and axe could not reach them To a great 
extent they have been, or are being replaced by plantatiors of 
exotic trees, such as the Cluster Pine (Pmm Pinaster ), the Mone 
Pine (P. Pmea ). the Oak Quncu <? / edvmulata), the White 
Poplar (Populus alba), the Blue Gum ( L"<ah/i>tns ulohulns) % Bed 
Gum {Kutaly/ tu\ roitrata), Kail [Lucah/i tu s di versicolor), Plane 
( Plataiius occidentalis ), pencil t e lar (Jam tens Vtrginiana , Pinus 
insignia, Pinus Cananei sis, Jerusalem Pine (Pinus hakpensis ), 
Camphor Tree ( Laurus cam/ hora), Am riean Biuclv \\ulnnt 
( Jug! an 8 Tbpra), Ameiican Ash ( Frarmvs Americana ), and 
Au&tialian Wattles (Acacia decurrens, vai , molus and yycnantha, 
saligna glaucofdiylla, cy< Jo/ is). 

There is historic e\i lence that most, if not all the ranges 
of mountains for hundreds of miles inland weae at one time clothed 
with beautiful timber foiests of an e\ergieen, lanre 1-like character. 
According to the latest information there remain now — • 



Sq miles. 

Acres. 

In Cape Colony 

... 550 

.. 350,000 

In Natal 

... 250 

.. 16( .0>0 

In Zululaud, about 

... 75 

60 000 

Total 

... 

... 5t>0,i 00 


The whole of the 350,000 aores in Cape Colonv is public pro- 
perty, in charge of the Forest Department. Under proper man- 
agement they cannot be expected to yield more than 15 000,0 0 
cubic feet or about 10 cubic reetper head of thn prosent population. 
At present, however, they yield nothing like this amoant ; henoe 
the Cape has imported of late year*, on an average timber to the 
value of £160,000, of which two-thirds are pine and fir timber ; 
and the plantations which are now bemg made consist chnfl) of 
such species, principally clu»ter pine 

Of the 1 60.000 acres of Natal timber forests more than three- 
fourths have been alienated, and are being rapidy destroyed. 
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As far as authentic information goes, the wooded areas la the 
Transvaal, Bechuanaland, and Mashonaland are, as timber forests, 
of secondary importance, the trees being usually of stnnted growth 
and excessively hard 

To sum up, it may be said that th Cape Colony and Natal 
have not enough timber lor their own consumption, and they art 
not likely to be m a better positon for many years to come, for the 
growth of forest trees is slow 

It is interesting to notice that th( ( bartered Company of 
Sonth Africa lias already established a Foiest Department, but as 
far as our scant* information goes at present, it will be as muoh as 
that Department can do to provide the Colony with timber, and 
in oil probability it cannot do that much 

In Khodesia the forests are describe! little better than 
scrub in the plateau countiy , in the low Duds the forest is said 
to be better, buL very unhealthy Piocecdmg now to European 
countries we find that Austria «ent us (> 787 loads valued at 
£bl 582, m iking an avarice of £9 7s 4d aloud lbe timber 
consist*, chiefly of oak and Austria cotill polubly send us more 
than in the pa*t l ut as the puce is ln r b 1 do not exj. ect muoh 
increase ill the qumtity 

Fiance Sfain and It ily send us timber to the value of 
£69S 1 73 which is value d at 18s 4d a lo id B\ far the greater part 
consul of f>it timbei which tomes from ihe countiy bordering on 
the Bay of Bisc ly Here fiance bus iccl tuned, since the close 
of the last centuiy, an are t of some two million acres wbuh used 
to be a wa^te of shifting sands and swampy giouud. A large 
poition was plunte J with the cluster pine an 1 from these woods we 
now receive considerable quantities of pit umber As far as 1 can 
judge this supply may continue, but it cannot increase beyond a 
moderate extent 

As regards the receipts from Holland and Belgium, they 
represent a fraction of the timber imported by these countries 

And now I come to the most important part of my subject, 
the supplies which we receive from the Baltic and from North 
America namely, Canada and the United States By reference 
to the figures previously given, it will be seen that we received 
in 1894 — From th© Baltic, £10,376 491 , fiom Canada and the 
United States, £5,909 304 , making a total of £16,285,796. 
Here then, we have to do with the bulk of the imports into 
Britain, £3,552,477 coming from Canada, and £12, 733,8 J 8 irom 
foreign countries I shall first deal with the supply from the 
Baltic 

Germany has sent us timber to the value of £992,779 Of 
the forests of that country 51 per cent are either state forests 
or under state control, and they are m rnaged systematically, 
aiming at a sustained yield At the same time Germany imports 
already more timber than she exports Her population is in- 
29 
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creasing lapidly, and her trade expanding at a great rate, hence 
she is likely to lequire, within a reasonable penod, every stick 
of timber which she pioduces At an} rate, any export must 
be made good bv a corresponding import from elsewhere 

As to Russia Sweden and Norwiy it cmnot be said, at 
present that the forests aie worked with a view to a permanent 
supply You will observe that Russia sent us £3, 970,000 of 
timber, Sweden, £3 977,000 , Norway £1 436 000, making a 
total of £9,383 000 

Of tbe Russian forests 60 per cent are said to be State 
forests of those of Sweden 20 per cent and of Norway 12 per 
cent T le Stite foiests ire more or less under system itic manage- 
ment in Svielen nndNoiwa}, but the percentage is small In 
Russi i matters ne less advanced Ihere seems to be no doubt 
that a falling oft in the size of tbe timber is noticeable, which 
indicates that the accessible forests at an} late have been over- 
worked Hence moie distint forest-., especi ill} in Russia, must 
be atticked as tune goes on ml this will gradually raise the 
price per ton at which timber cm he dtlnerel in Bntun, if it 
does not indie ite i prospective decline ot the quantity available 
for export Bellies it must he mentioned tbit an enoimous 
industry ot the manufacture of pipei pulp has lafelv spring 
up, especially m Swcleu, which uses sin ill trees, in other 
words the tioe> which ought to replace tho-e now cut for export 
as timber 

As a consequence ill the f n\ ite foiests in Sweden and Nor- 
way, an 1 the> foim the hulk of t lie whole, aie being rapilly 
reduced in miteiial, aud m Russn large areas of forest are every 
year soli whole- lie for cutting 

Agnn, tbe countries arounl the Baltic supply m iny other 
countries, besides Bntun, with timhe*, ucii a- Denmark, Holland, 
Belgium, France Spain, Italy Poitugal, Gibraltar, Algiers, 
Egypt, Tunis, Morocco, Greece, Asia Minor, Cape Colony, 
Natal, other puts of Afuca Australia Brazil and La Plata 

I think I irn within the mai k when I say that the total 
exports from the Baltic are more than twice tbe amount which 
is sent to Britain All that timber represents the produce ac- 
cumulated during the last century o r two On the whole I 
have no hesitation in saying that the up- keep of the supply 
from the countries arouni the Baltic is considerabh more tuun 
problematic Whit with cutting the matired tiees for export 
as timber, aud the young growths for the manufacture of paper 
pulp, stocks a\ ulable for export must come to an end sooner or 
later 

From Canada and the United States we have reoeived : from 
Cana la, £3 552 000 , from the Unite 1 States, £2,357 000 ; total 
5,909 000 is this sup} 1} as-uredtous? 

With a view to an^weung that question, I shall first offer a 
few remarks about the the United States . — 
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1 gather from a report drawn np by the head of the Forestry 
Division and signed by the Secretary of Agriculture, Washington, 
dated 10th February, 1896, that the forest area of the United 
States (exclusive of Alaska) has been placed at 500 million acreSj 
and the annual consume tion of wood at 25,000 million onbio 
feet, or 50 cubic feet per acre per annum Such a > leld oan only 
be expected permanently from forests which are s) stematically and 
skilfully managed, and which are not over-run by forest fires 
Considering that all these con litions aie totullv absent in the 
United States, it is cle ir that the people of that country take far 
more out of their forests than is made good bj the annual new 
growth , in other words they are liunjing towards the exhaustion 
of their stock 

The seriousness of the situation has been lelt lately and on 
the recommendation of a sj.ecnl lorestiy ( ommission, Mr. 
Cleveland has a tew days before sui rendei mg the Oftice of Presi- 
dent declired an irea of 21 000 000 icres to be State forest 
reseives Ibis i Ided to previous resei vitions makes a total area 
of dS 000,00 ) million acres winch liter all i<» less than 1 10th of 
the area required to supply the pie ent poj ulation of the United 
States 

The above-mentioned repoit mentions fui tber that the imports 
and expoits of timber of the United Stites haye just about 
lalanced of late, bo that country is not i genuine exporting 
country at all A* a mattei of fact, i< Las nnde good its exports by 
imports from ( an ula ind tbia is the point which interests this 
country Ihe linpoits from Canada to the United States have 
increased most rapid l) of late j ears Wbeieas in 1889 of the 
timber exj orted from C ana la bl percent went to Britain, and 
about 39 per cent to the United States , the j osition had been 
reversed in 1894 40 per cent having gone to Britain and 90 per 
cent to the United States 

In fact the United States import already twice as much 
timber from Canada as they send to Butun lbi» process is 
increasing so rapidly that, after the lipse of a limited number of 
years the United States are likely to rtqune every stick which 
Canada can spare under present conditions thus threatening to 
cut our supplies short bj some £b 000, ()( 0 And thus we 
have arrived at the Dominion of Canada On reference tp 
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Table III. 

ESTIMATED AREA OF THE WOODLANDS AND CANADA. 


Provinces, 

Area of 
Woodlands 
in Square 
Miles. 

Percentage 
of Wood- 
lands to 
Total Area. 

Population 
in 1891. 

Area for 
Each Head 
of Popula- 
tion, Acres. 

Revenue 
Derived Ipr 
Govern- 
ment ia 
1898. 

Ontario 

102,118 

46 

2 114,321 

31 

£ 

379,574 

Quebeo 

116,521 

51 

1,488,535 

50 

176,308 

New Brunswick 

14,766 

53 

321,263 

99 

39,282 

Nova Scotia 

6,464 

31 

450,396 

9 

Frinoe Edward’s 

797 

40 

109,078 

5 


Island, 

Manitoba 

25,626 

1 

40 

152,506 

107 


British Columbia 

285,554 

75 

98,173 

1,885 

18.1*8 

Territories 

096,952 

29 

98,967 

4,506 

Miscellaneous 



31,3M 

Total 

1,248,798 

38 

4,833,239 

165 

643,786 


Table III., prepared from the Canadian Statistical Year Book, you 
will observe that the areas of forests in that country are given at 
follows : — 

Square miles 


Ontario 

Quebec 

New Brunswick ... 

Nova Scotia 

Pnnoe Edward'* Island 
Mauitoba 
British Columbia 
Territories 


101, JIB 
116,591 
14,768 
6,884 
797 
25,828 


285,554 

806.062 


Total ... ,1.848*798 

Here, then, you will think at first sight are areas 
large to supply nil our needs, besides making good the deficiency 
of the Uniied States. On closer investigation, however, it will be 
found that a considerable portion of the area, though classed as 
woodlands, does not contain aay marketable timber, and that the 
rest is by no means taken care of in such a manner as to secure 
a permanent supply of timber. Ou these matters Mr. George 
Johnson, the statistician of the Dominion, gives us much interesting 
information in his “Report on the Forest Wealth of Canada ” — 
The forests of Canada oontain a considerable number of species, 
such as firs, pines, larch, oaks, maples, plane, birch, hickory, ash, 
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walnut, poplar, aim, etc Qf tk&m the three most Important 
-are*— (I) The white or Weymouth pine ( Ft nut Strabos) (S.) 
The b | races, especially (Ptcaaalba and mgra) (&), The OpugJjgfi 
4r, or Oregon pine (Pseudotsuaa Doug! am) 

The white pine appears only in the south-efcstern part of the 
Dominion, oier an area of about 70 000 square miles Its timber 
need to be the principal item in the export, bat not only the 
quantity but also the quality bus fallen off Whereas the export 
in 1865 amounted to GObSOO loads it has fallen to 105 780 Lottie 
m 1893, being a reduction of 82£ per sent , altbongh the overall 
price ro-e during the same perio i from £l a load to £2 16s, 

Mr Johnson further shows, from measurement made at 4m 
ports of export, that the average sue of the logs has fallen off hf 
30 per cent during the same twenty -eight yeurs and he natural!^ 
arrives it the conclusion that the hist-class quality white fane has 
neatly disappe irnd lbe question h i<» hetn asked, whether the 
new growth will not replace whit has been cutaway On thjp 
point we have onh the vague assertion that of the second quality 
pine there w a considerat le su[ plv From u reoently published 
work bv two American gentlemen, Messrs Pint hot and Qravm 
on the white pine in Pennsylvania it appears that a reduction la 
Mize like that indicated by the a ovi mentioned measurements 
correspond-, with the increment of sixly eight years on the locali- 
ties of mid fling qua itv, and of forty -four yeais on the verv beat 
localities 

Even the rao^t sanguine estimate put forward in Canada is to 
the effect that the existing stock of white f me will be exhausted 
in thirty -seven years , but f r ora the data which X have given Uii 
dear that this will occur very much earlier 

Not only have the white pine forests been worked at shoot 
twice the rate of anuual increment but for everv tree whioh h|i 
been cut some ten or more younger trees have been killed by &•« 
Turning now for a few moments to the spruce and Donglas 
&r, it should be stated that they appear over very extensive acres. 
Enormous quantities of spruce timber are said to exist, hut 
its cutting has also very much developed of late As regarda 
Ontario it is stated that “its increasing use for the manufacture 
of wood pulp, largely for export, threatens serious inroads upon 
this valuable tree” Again in referring to Quebec “ the spraoe 
forests of Quebec are said to he very rich and extensive, ami are 
being more and more exploited every year, adding a con- 
stantly growing proportion to the exports” 

It appears that the spraoe is gradu illy taking the place of 
the diminishing white pine, and that with lumbering and 
4b# manufaotuie of wood palp, it is likely to share its 
Int# #s time goes on, at any rate within reasonable distance 
of the lines of communication 

lS*e Douglas fir has its home m British Columbia, spreading 
eastwards into Manitoba, It is the most important Umber late #f 
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that region, growing abundantly and to an enormous size on 
Vancouver Isl ind, on the mainland shore, and in places extend- 
ing inland This tree is the m nn object of the lumbermen; 
besides domestic use, it is exported to the United States in rapidly 
increasing quantities, being widely known in commerce as 
“Oregon pine” 

It is also exported to many other countries, and even as far a 
South Africa, wbeie it is much u-ed as fit timber As regards 
this country, the Columbian timler is much less import nee than 
that which comes from the eastern provinces of Cana la, because 
the cost of ti unsport is mnch higher I have lately seen it stated 
that th* freight came U©t >ear to 63s and 6bs a ton which is 
nearly twice the amount at which hi tnnbei can be laid down m 
British ports fiom the Bal ic and Eistern Cana la 

Owing to the rapidly in reusing requirement® of the United 
States however, I fear that this thud great tieee existence is not 
on a safer ba^is than thit of the otheis At any 1 ite I think I 
have Slid enough to show that the Dominion of Canada should 
take early steps to preseive this import int ui tide of export 
amounting to 25 pel cent of its total exports Let us see, then 
what Cinida has do e up to 1895 in this dmction 

I do not think I nee 1 do mote th in shoitK mention what 
has been done in Qu bee ml Ontirio to check destruction and to 
assist tne lepro lu< tive forces 

In the pi ounce of Quebec the legis nture, bv \cfs pushed in 
1883 and 1889, has divide! the province into twent) -one fire 
districts within which the Coinmi*"*ionei b the jower to employ 
the nec ssiry numbei of men to act n the Mipprev*ion of iny 
forest flies Xor thi^ purpose tht Government has ®et a«*ide the 
magnificent sum of $5 0(0 (£1 000) an! the licence holders aie 
obliged to contribute a snml ir amount to cover the expenses 
lucui led. 

As the totil area of foiest ml woodl ind is given as 
116 521 square miles each fire district comprises on an average 
5 550 squaie mile**, scittered over about 10,000 square miles, for 
the protection of winch £95 are avulahle everv year I need 
hardly say that un ler such roadmens protection can exist only 
on paper 

In addition, licence-holders are prohibited from cutting pine 
trees measuring less than 12 inches and trees of any kind less 
than 9 inches on the stumps , but it is nowhere stated bow this 
prohibition is enforced, 

Ontaiio also, has a Fire Act, which empowers the Lieute- 
nant-Governor in Council to proclaim fire-districts, within which 
fire from 1st April to 1st November, must be most carefhlly 
handled For instance, for cooking, warming, or for any indus- 
trial purposes selection must be made of a spot with'the smallest 
quantity of inflammable matter, which must be amoved fop ft 
radius of ten feet, 
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Fire rangers have been appointed since 1885 and in 1891 
there were 91 of these, which entailed an expenditure of £4 000 . 
In some jears, it is reported that no files occured, but in 1891 
there were bad fires 

A forest reservation and national park has been set spart in 
the Nipissing district called the Alaquin Park, but alas, two-thirds 
of it were already under licence, and on the remaining third the 
pine lumber was sold in 18 ( J2, so that tins tract will not have the 
advantage of being a reserved forest under State management 

With all due lespect to the Governments of these provinces, 
the«e measures can on!) have an infinite «imal effect upon the pre- 
servation of the forest*., if the} have am effect at all 

Theie is umf le evi ft rue to show that the measures of protec- 
tion in Gan id a fall fu sboit of what is wanted Mr Johnston, 
in his re^ ort, ^a} s — 

“A lirge portion of the forest has been divided (which I 
undersMnd to mean tl at all the great trees have been cut out) by 
the lumber men seel mg for muketable timter Ihe caieless torch 
has lighted fires 111 e the Mir mm hi fire, winch swept with fierce 
ent rgv over in area of more than thiee million acres (4 700 f-quure 
mile*), leaving blockene ] ^iant pines to be a lemin ler, for more 
than half i tentuij of the immense dtsiiuction there and then 
caused , v jist acres have suffered fiotn fire so severel} , 

that in niiny places the soil has been buined off to the very rock; 
and a century’s di-ingr icing foroe will have to act upon the rock 
before theie can be -oil enough created for [metical lisps *' 

In another 1 1 ice Mr kdwards M P , -aid in 1«93 — “ It is 

safe to -a}, and 1 am sure tint every lum erinan in this House 

will b ar me out in the statement that ten tunes the amount of 
forest wealth has been destroyed in Canada through forest fireB, 
than has been t ut by the luml ermen ” 

The conclu ions which Mr Johnston arrives at, in summing 
up the reports from the various provinces, are as follows — 

1 ihut the first quality pine has nearly disapj eared 

2. That of the second quality piue there is a considerable 

, supply 

o That of other timber there is a large supply, 

4, That Canada is within measurable distance of the time 
w en, with the exception of spruce as to wood and of British 
Columbia as to provinces, Canada shall cease to he a wood -export- 
ing country 

If these com lusions repre ent the actual facts, aud I have 
no reason to think that they do not then the Dominion of Canada 
is face to face with a very serious state of affairs which requires 
immediate and prompt action There can be no doubt that pro- 
per forest conservancv should be introduced at a very earlv date, 
and before it is too late This is necessary not only for the com- 
fort of the present population, but also to meet the requirements 
of a future increase, and to satisfy the export trade in timber. 
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The matter is most urgent in the maritime provinces, where 
comparatively small areas are now at the disposal of Government. 
Bat even m Quebscand Ontario no time should be lost, as the dif- 
ficulties will increase with ever} } ear which passes without action 
being taken , while in Columbia a great national industry may be 
preserved and immensely developed if early steps are taken 

And how should the Governments of the various province# 
proceed ? The answer is simple enough Apart from the general 
supervision of the forests still at the disposal of Government, a suf- 
ficient area should under an adequate forest law be selected and 
constituted as permanent forest estates These should be thorough- 
ly protected against fire and unlawful cutting and they should be 
managed with a view to mciea^ing production and a sustained 
yield, somewhat on the lines wlmh have been followed in India 
No doubt strong opposition would he offered to such measures, 
especially by those interested in the timber trade, but these diffi- 
culties can be overcome, just as has been the case m Burma, where 
the late Sir Arthur Plmre and Di (now Sir Dietrich) Biandis 
laid the foun lation of a sWen dtic m in ignnent of the teal forests 
Besides the me i^ure is not ho difficult to carry into effect as 
would appear at fii"t sight 

According to the St itisfical Y< ar Book” of Canada the 
total cut in 1893 amounted to 1 +00 (>00 000 cubic feet toi home 
Corisumplion, and 600 000 000 c nbic feet foi ex} ori in il ini. a tot tl 
of 2,( 00 000 000 cubic feet 3 o «ec im this «uj ph permanently 
an area of about 110 000 square miles is requited md tills is alter 
all equal to onh al out 9 per c nt of the total area of woo il ends, 
leaving 91 percent for the oi din in lurnherin^ operations By 
way of further lllustiating the maiter 1 may take the caBe of the 
Provinces of Ontario 

Ontario has a forest area of 102 118 square miles During 
the seven jears (1887-93) the average annual cut on the Crown 
lands amounted to about 66 O00,000 cubic feet yielding a value of 
£277,615 Tojield this timber ui dei efficient management an 
area of about 5 000 square miles wonld be required, wl tell repre- 
sents about 5 per oent of the total forest area, or 2£ per cent, 
of the province The administration of the«e 5,000 square miles 
would cost about £35,000 a *ear, or 12J per cent of the annual 
forest revenue It an area of 10O00 square miles were declared 
permanent forest estates, thus securing cion hie the present cut fh4 
cost would amount to £70,000, or about 25 per oent of the pftfft 
annual income derived from the forests There would still be a 
forest area of 92,000 square miles, where lumbering could go OH 
as before 

Similarly, in Quebec 10,000 square miles might be cfcctatwd 
reserves, leaving 106,000 square miles for the ordinary tsUafotf 
operations, and so on for the other provinces. 

At the same time, these reserves would not be altogether 
ukwed against cutting, but that operation woukDbe performed with 
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da© regard to the future yield capacity of the area, so as to step 
in and supply the country and the export trade at twice the pre- 
sent rate when the remainder of the forests commenced to give out. 

The Dommiou of Canada consists of a number of self-govern- 
ing colonies, and it is not fot me to sa\ in how far the Some 
Government c in infiuem a th it of 0 in i i i, buL I am ( onvinc id that 
the matter is one of great lmpoi lance The wages now paid in 

Cunuda for timber woik uie estunaU 1 at £j, 000 000 a \eai, and 

the capital invested in the tr ide is gnen is £20 000,000 These 
are sums not to bt trifled with, especially if it is considered that 
they might easily be doubled an 1 trebh 1 a*> Mine goo« on, provid- 
ed a Bensiblo view is t iken us icgir Is perpetuitmg the supply of 
the law mitena 1 Inioid, Canid i cm h< < onn the great em- 
porium for the supply of timbei loi the whole world in the «ame 
degree as other souicts of supply fall off 

Returning now to this couutiy it is cleu, on ibo whole, that 
future supplies of timber n sr on m uu-il b isi» Most of the 
oak timber might, no lonht, be it pined b\ otliu ii ird woods, but 

this is out of the tjiiestion is ngndstht pine and hi timbei. 

The latier ix now 1 ti 1 down on rht -o shoits at m avuage cost of 
£l Ids, 8d i lo 1 1 mil none of the colt nits t vt t j t Canula can 
supply it at any thing like ih it rate, e\cn if tin y tould glow the 
timber Hence tin syxt* milk lining ment of a fair j roportion of 
the Canadian loiest i> c f rlit utmost utif ort met to thi- couutiy 

lint c innot vu do snnt ill n g at hoim to isxixt m the tnoduc- 
tion of umber ? Ibis op* ns out a question which would require a 
sepaiate lecture for itself , lie nee I cm onl\ lightly touch upon 
the subject on this occ i-iod lhe igi ltullur il letuins show that 
we have in Gieut But an and Ireland mount an land and heath 
land used fot rough gi i/ing, 12,000000 am - , land uot utilised 
at present for agt tcultuial purposes, about Id 000,0 0 acres; 
making u tot il of 25 000,000 acres Most of this land is, of course, 
used foi shooting, and yields in this way, upait from rough grazing, 
a certain return but I do uot see any reason why a considerable 
portion of it should not be put under timber It is said, in 
answer, that it does not pay to plant, but it is also easy to show 
that it will pay if the thing is done j roperly 

If hitherto home-grown timber has not been able to com- 
pete with imported timber, the reason must he looked for 
in the following two facts . — (1) The home-grown timber 
ia of inferior quality ; (2) it comes into the market at 

irregular intervals and in fluctuating quantities. These 
drawbacks can, however, be lemoved by improved sylvi- 
cnitural methods and a more systematic management of the forests, 
a subject with which I have deult on various pievious occasions. 
It is, indeed, easy to show that land which does not let tor more 
than eight shillings a year — and there are many millions of acres — 
80 
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Cttu be more profitably used b\ afforesting it, even if all calcu- 
lations weie made with compound interest on the outliy The 
question of extended afforestation in these islands, and especially 
in Scotland md Irel md, his lately tome more and rnoie to the 
front, an 1 the President of the Boar 1 of Agriculture has been 
approached on the subject of giving assistance The question then 
aiises Wlut can be done to stimulate the afforestation of surplus 
lands, ? 

The difficulties in the way are — 

1st That afforestation lequnes i certain outlay at ^farting, 
and involves foregoing in income, however model ate, from the 
land until the woods commence yielding a return 

2nd That a more complete knowledge of systematic 
forestry is iequued by those engaged in the formation and manage- 
ment of wools worked on economic 01 commeicial principles 

Ritheito these nutlets hive pi u tic illy been lc fr to private 
exeitions nut since igmulture has f illen low, munv names (in- 
cluding those of heiling men of journils) hive been cillmg upon 
the State toi assist nice , not only in this icspcct, but as regards 
industries gem r illv 

Although tht propticfois of the 1ml ire those mos interested 
m the matter, 1 think some assignee bv the fc>t ite is < illed tor 
in this li stance and it nn^ht be 0 iven in one and all of the follow- 
ing wiys — 

1 Assist ince should he affoi led for the equipment of foie^t 
schools, where economic foiestty, u now elaboiated by leseaich, 
can be taught 

2 Ihe Crown foiests should, as far as they are not iequued 
for otbei purposes, be manigel on economic principles, so as to 
serve is patterns to private proprietor, and as tiaming grounds for 
young foresters 

This is a nutter which has been urged by rny&elf and others 
for the last 30 years It was giatifying to me to hear only a few 
day e igo, that H M's Commissioners of Wools and Forests have 
at last made up their minds to do something in this dnertion, 

3 Advances might be made to landed proprietors at 2£ per 
cent interest foi the purpose of planting surplus lands, if they are 
unable to raise the money othei wise 

4. Under ceitain conditions surplus areas might be acquired 
by the State and put under forests ; this would especially apply 
to the congestel districts of Ii eland 

This budget of suggested methods of helping is not very 
formidible, md I think it is quite woi thy of attention on the part 
of the Government A modest amount of help m the direction 
just indicated m ty : — 

1 Pioduce a not inconsiderable benefit to agncnltural 
interests 

2 Help to secure a permanent supply of timber to these 
Islands 
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8 Be the means of keeping m this country a large sum of 
money, instead of ^enling it abroad even yeai , and 

4 La«*t, but not least, pnmde additional work for the ever- 
rocreasing population of the country, h*lp to pi event the con- 
tinuous flow of populition Irom the country into the towns where 
only too many are forced to swell the army ot the unemployed. 


India-Rubber and Gutta Percha and their Sources. 

From Aature 

The question of the supply of In lia-rnhl er to meet the present 
enormous leman Is eiusr 1 ly the | rogicss ot electrical science, and 
the raj id development of he ij plication of tho substance for ejele 
an 1 1 image tv ie*, is on th it h i* been much list u^sc d ot late, and 
continues t > uk re i*e in intc r< st b or sometime p ist it has been well 
known th it tin tieeswhi lisupjlv tin best i ubOer known in com- 
merce nimbly Pirir lb i hiveloenmoicdiliiculttogetutincon- 
seq mice ot the tolh tors I mng to pioceed turthei into thefoiests 
in search ot the tie c s ( JUu i f ravhais ?) w Inch yield the \ iluable 
juut But ilnu^h n i it( r list met s h i\e to U ti ner-t d in order to 
collect the rub! ei tlicie seems but little tcirof the absolute failure 
of the rubier supply genorillv or of this m j irticular kind. 
Though the quality ot this rubber is ot i yerv supt rior nature, we 
are foitunuely not It pendent done upou it for the supplies of onr 
markets tor from theEist ind ' e st ( o ist is will as from Cen- 
tial Afrit i an 1 ilso fro n Inluinl the bar E ist, wo obtain very 
respect ible qu itifities , indeed, the resouices from tiopi al Afnca 
in dns respect hive ot late so much inert ise 1 that they promise 
to compensate for m) ios* of the \imiKau supplies, an 1 the ex- 
tern lice of the past y eir or so, when a new souic e of rubber has 
been liscoveied at Lagos is even more re-assuring us to the future 
supplies, for other pi ints may yet be found capable of assisting in 
furnishing a substance that will piobablj, in the tutuie, le in still 
greater deman i than it is even now So tint it has become neces- 
sary for e\ery one interested in this peculi ir industry to take every 
precaution to prevent waste of material, both in the processes of 
collecting the milky juices and in the preservation of plants 
yielding them 

It seems pretty certain that, whatever takes p lace m the dis- 
covery of new sources, the plants yielding these elastic juices must 
belong to one of three natural orders, for all the known plants 
furnishing rubber of commerce belong to the Eup horbiacese, the 
Urticacese, and the Apocynaceee, as will be seen from the following 
Summary. 
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Euphorbiacece ( Hevea 1 rasdiensis) This is the source of the 
Para-rubber alie idy jeferred to, and the plant from whioh the 
earliest supplies of rubber were obtained when, in 1770, it first 
appeared in London as a new discovery for rubbing out pencil 
marks on paper, and reilismg about thiee shillings per cubic 
inch At the beginning of the present century it began to be 
used in the tre itinent of woven fibrics, tor air-tight and water 
proof aiticle^ ho i ipilh, indeed did its use develop, that in the 
year of the Qutens accession, Pni nibber wis imported into 
England to th« mount oi 14l 735 poun L, an 1 twenty vears later 
it had increase 1 to 3 477,445 poun is , while at the pie^ent time, 
when the tiade loturns ire -counted by hundiedweights instead of 
pounds, the import mi onnts for 184b showed the total of lubber 
from all sources to be 431 164 cwts which were valued at 
£4 993,186 The species of Hweaof win h H hrasthensis is the 
best known is a rubber pi o Inc 1 are lirge tiees growing abun- 
dant inthehunilio *4s ol tiopicil \meiici esnecully along 
the Amuou an 1 its tri >ut uies As in most of the Euphoi biacege, 
the wool is soft uid f isilvcut in the tipping piocess The trees 
are locallv known isSeringis H l r*» / inw grows to a height 
of 60 fee t, branr hmg liom the b ise The collection of the milk 
(Oimnenc *s ibout Aug ist in 1 h conlinm l till the following 
Januarv oi Februan In the wf t sei^on the milk is too witery 
to pro luce go > 1 1 io it hou Tbetinnk ot the tree is woun led 
with a knife oi i^mill iv -like insti uin^nt, i leep horizontal cut 
being first ma l u i tcvv indies Loin the bi-e, ind a veiticil* one 
from this, sonn dist nice up the tiunk , oblique cuts are then 
ma le into Mils mini channel, which conve vs the milk into small 
clay vessels place 1 at the bottom to jece \e it As these aie filled 
the v are emptied into a cilibash or giurd and when this is 
full it is curie 1 to i more convenient plicc for coigulation ; for 
this purf osh the contents ot the cilibisu are emptied into a Urge 
earthenw ire hdMn A kiud of woolen piddle, with a widish 
blale and i ’oughindle, is then dipped into the milk and tuined 
about over the ‘■moke and heitof i hie made of the hard bony 
fruits of \laximihana reqia oi Attalea exreha, which fire is en- 
closed with a thick e irthenware covering, open at the top, like 
a sm ill chimney, to allow the heat and smoke to escape As the 
rubber coagulates upou the hlide, in the form of a thin film, more 
milk is poured over it and the sune operation of hoi ling it over 
the fire repeitel This goes on till a sufficient thickness of rubber 
is deposited, when it is cut through roun 1 the edge, and the 
pa idle withdrawn Various kinds of Para 1 ubber are thus pre- 
paied and are kuown in commerce under hfferent names, accord- 
ing to the thick ues^ of deposit The large round balls, generilly 
known as ‘ Negro head’ 1 are male up of scraps of rubber tightly 
rolled together This kind is often much adulterated and one 
specimen m the Kew Museum contains in the centre, as showo 



tNDlA-RUBBKli AND GUTTA PRROHA AND THEIR SOUROlft. §8# 


when catting the ball through, abont one-third its weight of pieooi 
of brickbat and cotton cloth 

Besides the process here described, some para robber is 
coagulated by the aid of alum, aud bv other means ; but the qual- 
ity of the rubber from this source is always good So far 
back as 1873 the necessity of securing supplies of rubber for 
future generations, occupied the attention of the Kew authorities, 
and living plants of Ileiea hrasiltensts were sent to India with the 
view of establishing the plant in that country Smaller consign- 
ments were also mile to the West ( oa*t of Africa, Jamaica, 
Dominica, Tnnida 1, Queensland, king if ore, and Java, The history 
of this impoitant undei taking is fully tecorded m the Reports of 
the Rojul Gar lens Kew, for 1873 and subsequent years, where 
indeed, will al«o be found recorlel the various experiments 
male by Kew in the mtio i action ot other rubbei-yieding plants 
into countries that weie thought suitable for their extension 

Another rubbn-yiel ling plant of the Euphorbiace® is that 
which furnishes the kin 1 known as CeiraSimp, from the fact 
tbit thi" kin! ilwi%> ippiais in ( ommerce in musses composed of 
agglomertted sctap* IhejUntis a native of (’entral America 
an! is known to botanists a*. Ham hot Gli~ out In 1876 a large 
quantity of ^eed^ md flants of tins spe tes were collect© 1 in 
Oential \nienci in 1 brought to Kew thev were rapidly propagat- 
ed, and plants weie suit to (Vylou Singipore, Calcutta, and other 
pi ices in most ol which the plints grew ripi llv and yielded rub- 
ber, thus prowng their c ip ibilitv of estiblishmg themselves in 
their new homes 

Urticaceae — In this order we find al«0 a ('entral American 
rubber plant in Casttl/n elastica , which with perhaps some allied 
species, furnishes the Commercial kinds known as Gu iteraala, 
Mexico, and West Indn rub! ers C elastica is one of the species 
that has rec ivel much attention at Kew, and in 1876 was widely 
distributed. The Indian source of rubber ( F/cus elasttca f also 
belongs to this group of plants 1 he plint is so well known as 
a parlour plant in this country, producing its fine glossy leaves 
under almost any conditions, that the fact is scarcely realised that 
in India and Ceylon it produces a veritable forest of trunks and 
covers the ground with its long-stretching buttresses or roots, 
which run sometimes for distances of 30 or 40 feet It is the 
source of Assam rubber which is collected by wounding the stems 
and buttresses in all directions The milk is collected either in 
holes made in the ground or into leaves folded in the form of a 
vessel to receive it On the upper parts of thi stems, or on the 
branches, the juice is allowed to coagulate by exposure The 
largest yield is obtained in August, wben on an average, a tree 
will give about 50 ozs of milk, Yielding about 15J oz« of pure 
rubber. To prepare it tor market it is sometimes poured into 
boiling water aud stirred until it is sufficiently firm to be earned 
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about without sticking together It is shipped from Calcutta in 
baskets male of split rattan and mostly covered with a gunner 
bag When cut, the rubber has a mottled appearance, and is 
composed of pieces virwng from cream or flesh colour to a bright 
pink or even red It is either m the form of separate strings -like 
balls, irregular blocks, or large masses Another species of brcus, 
namely, Feus Voqeu furnishes one of the kinds known as Lagos 
rubber The tree is known in West Africa as the “Abba” or 
“Abo,” and is fully treated of in the Kew Bulletin for 1888, page 
253, and 1890 pige 89 Th^ quality of this rubber w is never 
consileied very misufactorv , as it was more or less resinous, and 
was consequently used for mixing with other kinds rather than by 
itself Another kind of Ligos rut ber hi* however, since been 
discovered, which h is proved to be of superior quality and is next 
described 

Apocynac^se — io tins order belong the sevenl species of 
Landolphn climbing hi luchm^ shrill l v phnts sun oi tmg them- 
selves on the Burroundin r trtts of the ion st lhe stem* of these 
pi mis average Irom 4 to b inches in dumttcr mil the principal 
species i i ni-d wh it is i om » eru ill\ known i* Atn m tul her 
are Landilf h i miriensi* A // r la in 1 / l\ tltt lhe qu ility 
of these rub! er* though mostly „oo 1, is In no mi ins equal to 
the Pari kind h it *hi hscoveiv ot i new souue of Ligos r ibher, 
from a tiee known to the nativ s is the in or 1 1 eh has 
given a gre it mi| etu* to the tra le ot the \\ est ( o ist of Aim i in a 
rubbi r of e\tr inch goolqiility lhe J\ el w i Aju a i unlike 
the species of Lmidf hu tonus i tri e 50 to 1 0 it ot high with a 
trunk averigin^ 12 to 14 inchis in liimeter It is said to be one 
of the most beautiful trees of the ferest ind is c ipible ot proluc- 
ing in a gool >eason i& much as fiom 10 to 15 tt>N of iuI ber per 
tiee For the purpose of exn icting the rnhler i deep vertical 
cut is mide through the buk ind several oblique cuts on edch side 
running into thi mun channel at the bise ot which a vessel is 
placed to receive the exuiing milk whiih is coign late! bv allow- 
ing a quantity to st md for somedavs in a civitv maie in the 
trunk ot a tree so tint tie witey portion eviporates or soaks 
into the wool, leawn_ the soli 1 poition behind which is knealed 
and pressed togethei into a soli 1 mass , or the milk is placed in a 
vessel anil boiled, the rubier beginning to c oagulate almost lm- 
mediatelv the he it is ipj lied The whole history of this interest- 
ing discoverv and Jt velof ment is given in the Kew Bulletin for 
1895 pige 241, uni 1890 f age 76, from which we learn that m 
January 1895 winch practicallv maiks the beginning of the indus- 
try, the export* were 21,131 lbs value 1 at £l 214 jn 1 at the end 
of Decernler ot the mine vear tins lul increised to such an 
extent as to show a totil for the twelve months ot 5,069 504 lbs , 
oi the v due ol £26 l > 892-13s lOrf 

As the Bulletin remarks ‘ lhe history of this new robber 
industry m Lagos is iull of interest, and illustrate* the 
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wonderfully rich resources of the vast forests of West Africa. It 
shows also very cleailv how largely these resources can be 
developed by julicious and intelligent action on the part of the 
Government 

Besides the important sources of the rubbers already mention- 
ed, there are still others bt longing to the same natural order 
Aporynacece, natives of the Far East, which may be briefly 
referred to as species of Willuahb ta and Leucontis. Alstorua 
plumosa yields a lubber in Fiji, whilst bor&teronn flonbunda&nd F. 
gracilis )ield rubbtrs in smill quinrities in Jamaica and Demerara 
respectively, though not in sufficient quantities to he of any 
commercial imporian<e 

Fioiii the foregoing list of plants, it will tie seen how generally 
distribute 1 the elastic pines arn m Apoiy nuceous plants. 

Spice will staitely allow us eveu to mention the allied sub- 
stance gutta pei c ha, the history of the mtioduction, development 
aud threatened i til u 1 1 of supply of whn h is friuglit with so much 
nit 1 . 1 esc an 1 wiiiiin^ . Iiow tint in 1842, the suhstince was fiist 
discoveiej m 'Mug i( me an 1 the fries cut down in such lurge 
uiunbers fo suppl) the Ihiiopmu dem md, th it in five years after, 
only a few tree-* exisied m hmgipore m 1 i snnilir f ite attending 
the tiees which win after w u Js loun 1 in Pen in g, ure facts that 
aie wtll known is apj l\mg t> Dithofisis gutta a sapoticeous tree, 
upon w hn li the reputation r f gutia-p< ich i whs ut first founded, 
an 1 hoin which tht hulk of the commei « lal supplies huve con- 
tinued to hednwii, though it is more thin probable that a similar 
siih&tance is } lelded m the East by allied trees, the botany of 
which, howeveiji* but imperlectU known 

A substance very like gtnt i-percha is furnished bv \ftmuions 
ylobosa , a lar^e foie-t tiee, growing to a height ot from 60 to 70 
or even 100 leet, in frmidal, Jainuca, Venezuela, and British 
Guiana. It belongs to the Sapotai eoe, and the solidified milk, or 
gutta, was fust brought to this t ountry in 1859 Its use with us 
has fluctuated very much and it ciunot be looked upon as a 
perfect substitute for ti ue gutia-perc tia. 

The interest at the present tune is much greater towards the 
rubber supplies than those of gutta, and this is borne out by a 

^ Lt8 re ^ errln g to the probable demand, in the very near future, 
that have appeared in a recent Dumber ot our contemporary, Com- 
merce, among them being a statement that the estimated outturn 
ot cycles in Great Bntain and the United States during the pre- 
sent year wil! amount to 1,750.000 ; besides this, there is the 
probable development of motor carriages, and the exteuded appli- 
cation of rubber for the tyres ot ordinary vehicles So that there 
is every probability that the interest in rubber-yielding plants will 
goon increasing. 

JOHN ft. JACKSON. 

Museum, 

Royal Gardens, Kew, 
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Death rate in the Indian Forest Department. 

The Pall Hall Maqazine for December 1896 contained an 
article entitled “ Despatches,” in which it is shown that during 
the 30 years from I860 to 1895 the average annual deatn rate 
amongst the population of England and Wales was 20 G per mille 
A table was also given headea When people die” from which it 
appeared that out of every hundred deaths which occur 23 6 are 
amongst people between the ages of 21 and 55 jears Therefore 
during the 30 \ears from 18o6 to 1895, amongst people between 
the ages of 21 and 55 the aveiage annual death rate ma\ be 
calculated to have been 4 8b per mille Let us see how these 
figures compare with the moitality in one of our Indian depart- 
ments In the jeai 1867 the first Forest Officer trained in 
England was sent out to India Since then up to the end ot the 
year 1894 119 young ofhceis ha\e come out from England Of 
these 19 have died The total service of the 1 19 officers amounts 
to 1,204 years i e the iverige length of service is 101 \ears 
Nineteen deaths out of a totil of 119 men duiing the average 
penod of 10 years shows us that during the | ast 30 v ears the 
deith rate amongst Forest Ofh ers in the Beng il Piest leniy has 
been 1575 per mille as against 4 86 per mille the rue pte\ail 
mg in England an 1 Wales luring the smie period Moreover 
at the end of the vear 1894 oi ly five of the trained officers were 
over 45 } ears of age a fact which mulcts the eom|an*on even 
less favomalle During the same period tie death rate amongst 
Forest Officers in Burma h is been 18 j ei mille and in Bengal 
22 7 per mille It is evident tlerefoie that men in the B orest 
Department are exposed to excej tional nsks, and 1 1 at the small 
concessions m the mattei ot their pensions for which thev are 
now agitating might well be gi anted to them It would apj ear 
that by doing so, no gieat dinger of unduly swelling the Pension 
List would be incurred, for out of 129 officers trained and 
untrained, who have left the dcpirtment, only 33, or 25 per 
cent, have earned a pension at all — Pioneer 


TIL-TIMBBE -A.3STJD PRODUCE] TH AD B 

The Moulmein Teak Market. 

Messrs Ferd Foucar, & Co , favour us with a comparative 
statement, showing the exports of timber from Mouluem for 
the past fifteen jears up to 31st December, 1896 The official 
returns in connection with teak round logs, taking the official 
year up to 31st ulto , compare as follows — 

Logs 1898 1895 1894 

Stock in depot 27 100 agit 36 591 58 96G 57 190 

Entd 1 Sinoe ( 1 14 128 „ 106 285 132 031 128 864 

Clrd / Ap 1 1896 \ 122 614 „ 129 660 130 255 130,678 

The present stocks are the smallest ever known, and they 
contain a very poor proportion of timber likely to be suitable for 
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export to Europe, nor are couverted stock* of the latter quality 
large. Prices at Moulineiu have reached a quite unprecedented 
high level, and there is uo prospect ot their getuug easier just 
yet — on the contraiy. — Timber Trades Jo irnal 
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4th May , 1897. 

Ea^t India Teak — The deliveries for the first four months 
of this vear amount to 6 756 loads, against 7,181 loads, m the ^ame 
period of l*9b In April thev were l,b6b loads, as compared 
with l,42o load* in Apt ll last )eai I or an) stock now on this 

side, price* have kept veiy firm, hut the market for forward car- 
goes has not been quite so ai tive Hie geueial dem md for the 

wood has expanded, and a continumce of thi* demand mu be 

-expanded , hut the high pi ices obt unable have encouiigtd ship- 
ments of timber inferior io the usn il European qualit), which 
has tended to mike bu)ers suspicion-* of impor mg floating 
cargoes 

R< bE wood — East India- Email lots find ready bin pis at 
good price* 

Ebony — Easi India — T he pai cels 1 itel) 1 m h d havt been 
sold at a Bdfi&fictoi) puce, and further shipments of good wood 
may saiely lie made 

Sai inwood — Easi India — Fiqurt/ wood in either logs or 
hoards sells well , but for plain wood theie is only a \er) limited 
•demand 


PRICE CURRENT 


Indian teak per load 

£11 

10s. to 

£16 

10s 

Rosewood „ ton 

£8 

to 

£l0 


Ebon) „ ton 

£7 

to 

£8 


Satinwood „ sup foot 8d 

to 

12d. 


MARKET RATES OF PRODUCE 

7 ropical Agriculturist, 1st May , 1897 


Cardamoms 

per lb 

3s 6d 

to 

3« 9d. 

Croton seeds 

per cwt. 85s 

to 

86s 

Cutch 

41 

31s 3d 

to 

32s 6d. 

Gum Arabic, Madras 

ll 

37s. 6d 

to 

45s 

Gum Kino „ 

*9 

per lb 

£45 

to 

£55 

Indiurubber, As«am 

la Pd 

to 

2s 4d 

„ Burma 

11 

Is. 4d. 

to 

2s Id 

Myiabolams, Bombay 

per cwt 

4s 3d. 

to 

8s 6d 

„ Jubbulpore 


4s 

to 

7s. 

„ Godavari 


3s. 9d 

to 

5s. 6d 

„ Calcutta 


4s. 

to 

6s. 

Nux Vomica, Good 


7s 

to 

7s. fid. 

Oil, Lemou Grass 

Orchella, Ceylon 

per lb 
per ton 

2|d. 

10s. 

to 

12s 6<L 

Sandalwood, logs 

£30 

to 

£50. 

„ chips 

91 

£4 

to 

£8. 

Sapanwood, 

91 

£4. 

to 

£5 

Seed lac 

91 

70s 

to 

80s. 

Tamarinds 

*9 

7s. 

to 

8s. 
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Shade, Cover, and Shelter. 


The term c ovt i is in fit quent use as also ne the words 
fehaloa.nl slieltfr m i more or less indefinite sense Cover” 
and ‘ sh ide hu< tlien definitions in oui hooks, but hitherto the 
trip u tite dt ojree of { rnwon has peihipsnot been cletrlv seen 
In fief it is not 1 1 v\ i > s pos-»ibl< to differentiate the effects 
which fill un hr In i >ove hills but neverthelc^ they are m 
inm) nn|orUnt t iw s < ij ibh of lndividml recognition It is 
to be leco nineii ltd tlini tint in alltiling to these matters, foresters 
should fiist usceri nn prici^elv whither tnty mean “shade,” 
“ cover, ot “ shelti r an 1 speak according!) JVI E Guinier 
has conti lbnti d to the Revue des Euux et Forets his conclusions on 
the feub)ect, inf for ibo benefit of out numerous* readers who have 
not access to them in on^inal, the more important points, and others 
more neailv loncuning us ire touchid upon below 

First, then, the lefinitions A definition is to an idea much 
the same as i crvstallim form is to a mineial It hajipeus fre- 
quently tbit the ide i uid the mineiJ, though quite distinct and 
recogni-able, have no crvstilhne form, which fict is, perhaps, on 
the whole, something to be thankful foi, as mcoui aging reason 
versus cramming 

Cover is the existence, aod iction, of a more or less opaque 
screen between the soil and the zenith Its effects are 
fe een within the horizontil projection thereof on the soil, 
that is to say vertically beneath every part of it 
Shade is the action of a more or less opaque screen interposed 
between the sun and the soil or plant The shadow 
ot this screen moves with the sun, and its effects vary 
according to the time during which, and the direction 
from which, direct sunlight can pass it. 
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Shelter is the action of a screen more or less impermeable, 
and more or less extensive, placed between the plant 
or soil, and the horizon or other part of the sky, at a 
distance sometimes considerable 
In its widest and most general sense, the term “ shelter 
includes the other two, which are only particular cases thereof. 

I — Cover . 

Cover , if complete, is always harmful It would be impossi- 
ble to glow plants under a "olid wooden roof large enough to 
prevent access of sidelight, and even under a dense high forest it 
is found that the underwood is little or none 

Certain plants can iccornmodate themselves to silelight only, 
but others ( e q mignonette, indoors) can not 

The action of cover is thus greatly dependent on its area, 
which limits the amount of lateral light that can obtain access. 
An isolated tree frequentl) does little or no hai m, while a dense 
high forest only allows any unlergrowth to appear m the richest 
and most fertile spots Ovei ciops of coin, < 5 Lc if the soil is good 
and the trees tall and scittered, little harm lesults, either to the 
quality of the crop 01 to its ripening 

The action of *' cover” is modifiei by th degree of moisture m 
the air, for the following reason Sunlight is of two kinds, direct 
and diffused the latter being the light reflected in all directions 
by the atmosphere, by the pn ticks of moisture, by the dust floating 
in it, &c. The presence of mist or of thin films* of cloud, may 
even as much as quadruple the light, not indeed of the sun, but 
that of the sky lr general, since the direct rays are impeded and 
absorbed. This diffusion of light attuins its maximum in an aair 
saturated with moisture on the point of condensation Foresters 
in this country will surely be able to remember days when the 
sun was veiled, but the sky so intensely bright that the eyes were 
dazzled more than b) the direct sunlight itself 

Moisture m the air affects also the heat, since both m the 
invisible and in the visible (mist) state, and especially at night, 
it intercepts the beat radiating from the soil, and so prevents the 
lower layers of the atmospheie from becoming cold An important 
consequence is this, that in moist places or countries, whether 
foggy or clear, the layer ol air in contact with the soil is warmer 
than is the case in dry climates This is the case even under the 
cover of a High Forest 

The gases emanating from the soil, the scents of flowers, 
resinous vapours, &c, often appear to influence heat more even than 
does the moisture The stifling heat of a pme forest on a hot 
summer day is probably due to the vapours of resin. 

The special effeot of a moist atmosphere is, that the light 
vanes less, as from cover to open ; there is less difference between 
the light under “ cover” and the light in the open, than in dry 
climates. In a moist atmoshpere, protected from direct sunlight, 
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die differences between the temperatures communicated to the sot! 
and to the plants are less extreme and the temperature of the nr 
in general is more equable 

In misty or foggy climates, the injurious action of “ cover " 
on the vegetation is further diminished hi the fact that the ehemi- 
cal or actinic rays which form part of all sunlight, are present in 
greater relative abundance in a weak light, and are very plentiful 
m diffused light 

It is true that the air contains irore moisture as the equator 
18 approached but it is much more thoroughly in solution, so that 
m fact the most cloudy skies and misty climates are found under 
more northern latitudes for example northern France and Ger- 
mtny In such climates other cncumstances being equal, the 
light under the cover of high forest is relatively greater than the 
average, and the warmth of tne soil is better preserved than usnaL 
It is a mistake to saj that the absence of mist bj intensifying the 
brilliance of the light permits light demanding species to survive 
under cover ton certain extent 

The above e\pl utis the f ict that in northern climates such 
as Norwiy, the broil leaved species give a more dense shade and 
cover than the s nne tiees further South It also explains why 
certain species ( e q birch), extreme light-demanders in France 
and Goiminj can jet tear a certain amount of cover in Norway 

Ihcfictis that the climate being moie misty, the light is 
more diffused and thus {enetrates moie easily under the cover, 
causing buds to develop more easily in the interior of the crownB, 
an 1 lower brauches to remain green longer M Gmnier goes so far 
as to saj that the conception of the classic seed-felling called “close” 
or coufe sombre could onlj have arisen in such a climate (N. 
German) ) where the influences above considered enable young 

S lants to survive and develop under an amount of cover that would 
e soon fatal to them in a brighter and drier clime 

There are other ways in which the action of ‘cover ’ is hurt- 
ful, for instance by preventing the formation of dew and the access 
of light rain to the soil More fanciful perhaps are the effects 
resulting from the green colour of the light Altered through the 
crowns (green being a color unfavourable to vegetation) and the 
problematical abstraction of electricity by the dominant species. 

“ Cover ’ has also its utility It protects against too mmy h 
insolation tho«e species which can live under another It pre- 
vents too rapid transpiration It avoids sudden and violent emlls 
at night It improves the soil by assisting decomposition and 
keeping it in a light and moist state undetenorated by snn and 
wind 


II — Shade 

Shade, whether produced by trees, hedges, walls, or near 
hills, is not harmful as a general proposition, for there is a large 
ekes of shade-loving plants which absolutely require a shade more 
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or less dense and more or less enduring Shade is hurtful to agri- 
cultural crops, to market gardening, and to the gi owing of fruit 
and flowers subject to a few exceptions which require a small 
amount of shade In forestry, shade is considered generally an 
advantage but with a certain degree of leserve Shade moderates 
transpiration mitigates insolation, diminishes evapoi ition and 
pieserves the freshness of the soil to a considerable extent, while 
it \ revents neither the deposition of dew noi the access of light 
rain, nor does it interfere with the function il activity of the 
chloroptnll It may on the contrary assist this latter, which is 
sometimes hindered by too strong i sun In shoit shade is 
hurtful or beneficial onh according to cirt umstance^, as may be 
seen plainly in any forest nurserv Sometimes a bel of plant* in 
the open is killed off while a bed that happens to he abided for an 
•hour or two m the day may thrive Sometimes the growth of the 
plants 1 * seen to vary directly a* their di*t ince from a hedge or 
bank or other shade producer the level of their crowns producing 
a perfect inclined plane Sometimes tin y oung pi mts put out m 
a blank will prosper only roun 1 the hoi lei * sometimes only in 
the mi 1 He Lhe former is sometimes mirl edly the case with Sal 

Ihe shade of stand iris over coj pice apj eir^ generally favor- 
able to the stoolshoots but m this, as in most othei cases it is diffi- 
cult to sepai ate the benefit derive 1 lrom shade and that derived 
from shelter 

III —Shelter 

Shelter when it involves neithei shade nor cover, is always 
beneficial whatever the crop affected, but especnlly in the case of 
fruit and flowers Jbheltere 1 f o-»itio s are geneially rich in species 
Lven natuial *biest giowin^ in diffacnlt conditions, cm only 
subsist in sheltered situations Shelter indeed modifies favoiably 
all the conditions of local climate, *ometirnes even altering it com- 
pletely There are two kin is of shelter As we have geographi- 
cal climate and local climate, so we may have geogiaphical shelter 
aud local shelter 

Geographical shelter depends on the configuration of the soil, 
and especially on the existance of high mountains 

Local shelter depends on the minor elevations and depres- 
sions of the soil, small spurs and ravines, and on the works of 
man himself, such as hedges, lines of trees, walls &c 

Geographical shelter acts by reducing the strength of the 
wind or changing its direction and its temperature, and conse- 
quently that of the soil It also influences the conditions of storm, 
rain, and fog In cold climate*, shelter from the north wind is 
desirable In hot dry climates, shelter from tie south may enable 
vegetation to exist where otherwise would be bare rock The vine 
for instance, about Grenot le is hardly cultivated at a greater eleva- 
tion than 1,600 feet, while m the valley of the Durance, vineyards 
are found at nearly 4,000 feet The same conditions aifect the 
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forests also and probably to an even greater degree Even when 
the mean temperatures are the sime theie is a great difference m the 
solar ruhition at high an 1 low altitudes especially if comparison 
is made between i high situition in tlie South, and low one in the 
North In the mountain, the ur is drv, fogs ire rare the number 
of clear days is greater, md the sun s action is both stronger and 
more prolonged Hence the veg tation is more active and the 
plants get through then levt lopinent in a shorter time One 
effect of shelter is the limitation of the sk\ area towards which 
rahation c in take jli e and the consc jtient duninunition of the 
nightly cooling to which the shclterel spot is subject 

Another effect lies in the r illation which it receives Sup- 
pose i sj ot shelterei from the North by a high slope This slope 
receives the sun s ia\s m ic or less at right angles to its surface, 
and so rt fleets hack a Urge proportion ot them on to the place 
shelti r 1 by it It shelteied fiorn the Sout l, it would be by a slope 
facing North, which could possess no gieit heat to ad 1 to that 
rec ivel dnectly liom (he sin In gencril tenns the East is the 
a^| eel mo tfivjrill ro ve^ t iti n, the S >uth ml West the worst, 
hut it in ist nevet hi f>r 0 ottcn that the lo al It is i powerful m- 
fl tence on the genenl ml in ty m som pU es nullity it com- 
pletely 

lhe a tion of wind is ilways mimicil to vegttition, not only 
by the < \c «,sive evipot ition ind cooling which it ciuses but by 
its inech unc il ictnn wh li |io luces lookel stunte 1, distorted 
stems an 1 hr inches together with he it t sh ike>>, ring sh ikes and 
other evils 1 hese efft ts c in 1 e seen in) where dong the seashore 
and >n exfosc 1 ciests in 1 nd„es Item irk ible exceptions to this 
rule ire touu I in the / i ts u n r> ilwm erect sturdy, and 
digmfiel an 1 lo i less hgieem th Lnn irly pof lar which is 
nevei known to „row cio>k< I though it is in If ©d not subject to 
such violent truls i- Pin i um^r) (_ onstint an 1 violent winds 
leave their linf r iss on the trees which are not only all sloped 
id the same direction, that of the wind, but show many dead 
branches on the exposed side, and possess trunks not circular but 
oval (not elliptical) in section, the thick end of the oval being on 
the sheltered side 

Local Shelter The Indian peasant, and the large landowner 
are agreed m waging war to the knife against ail trees growing 
ro inj or scatters 1 m their fields, unless prevented by the fact of 
those trees being royal,” or Government Even then the trees 
leal a sometimes precarious existence The reason is, to a small 
extent, the desire of gain, anl the need of wood for household 
purposes, but chiefly the destruction is due to a belief that the 
presence of a tree, or even a hedge injures the crop In Europe, 
on the contrary, it is generilly recognised that fields sheltered hy 
rows of trees are more productive than tho»e that are not so 
sheltered, and when the demand for wood has exterminated the 
trees, it is not uncommon to And farmers sheltering their fields 
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on the exposed side by fences of different kinds The exposed 
BiJe of course depends on the danger, fro«t, dry winds, scorching 
sun, whatever it may be, in conjunction with the demands of the 
crop The shelter given by a wall, tree, ridge, etc extends to a 
distance of 10 to 20 times its height At high elevations, the 
upper bordeis of the foiest should be preserved with the most 
extreme care the trees once removed whether b) abuse of rights 
or by accident, can never be replaced, and there is a phenomenon 
only too familiar which may be called the lowering of the forest 
zone The upper shelter once gone exposes a lower band of 
foiest which is unable to lesist the new conditions and dis- 
appears This again exposes another band which disappears 
likewise, until the forest limit descends to a level whete it can 
subsist without shelter An article, ] ublisbed sometime ago, 
referring to this subject mentioned known instances m which 
abusive grazirg had lowered the up] er edge of the forest zone by 
(if memory serves) 1,000 to *3 000 feet Ihe gianeis themselves 
would perhaps not make the least pretence of i egret the grazing 
lands Ijing mosth aVove the foiest 1 ut even forester knows what 
it means to have another 1 000 leet of l ue steej -lo] es exposing 
the countiy below to ill the dan crs ot Ian Uhips, torrents, 
avalanches, an inc rease 1 ^ veiny ot din tie 

Is shelter e\er harmful ? Tlieie are tuo cases in which this 
may occur OctaMonalh i j lace is fonn 1 s eltered from the 
South, when all it ha[ pens to w intis a little moie sun Frequently 
places are found where plants are hihtualj killed off b) frost, 
though the surrounding slopes suffei in no such wa) These are 
well known, and consist of vallej 1 ottoms ill dej ressions, and 
little level places where the plants i ut out are killed hick jear 
after jear till they attain a height ol 6 iO 15 ft as the case may 
be m the locality, when the} are sife lhe reason of this danger 
lies in the fact U at such places are more moist and more protected 
from wind , it is the presence of inoi^tuie (which would be car- 
ried off by a breeze that constitutes the danger of frost Another 
reason doubtless acts to some extent, namelv the giavitatmg of 
the coldest (i e heaviest) air to the low levels and depressions 
where it can effect a lodgment There are certainly other reasons, 
for this question of local frost is not completely understood 

IV — Minor flora 

The minor flora found in a forest differs m the same locality 
according to tne density of the shade and cover, Under a very 
dense cover, such as that of a young spiuce crop, there is absolutely 
nothing to be found, unless a few fungi, lichens, and perhaps a 
moss or two As the cover becomes less, a few phanerogams 
appear and the list increase with the light, until the foreBt, con- 
sisting of scattered trees only become a perfect paradise for the 
botanist 
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V — Regeneration. 

How are the seedlings prodooed under oover P How do tfa 
young plants develop ? That is to say, what are the conditions or 
regeneration of a given species ? These are the questions which 
claim the attention of every forester, and cannot be urged too fre- 
quently Practically every forest species scatters every year a 
certain amount of seed \Y hat becomes of it ? Are seedlings 
found to correspond ? In some cases can even a single seedling 
be found ? Can we even say that we know by sight the young 
seedling of every species ? Pan we tell when and where to look for 
it ? How to obtain it ? How to treat it when obtained ? A few 
eminent foresters m ly consider these questions derogatory to their 
dignity To such the\ do not apply hut let them serve to ivolut 
out a wide sphere of usefulness to those in search of a direction 
for the better exercise of their energies 

Suppose we have a good crop of seedlings under a silver fir 
forest which is to be regmeiated Do we think we have got what 
we want, aud proceed to clean-fell all the mature trees, rejoicing P 
Or, do we proceed to make a cueful selection felling, an 1 yet 
another and a third, v\ itching the result with some anxiety, and 
taking 10 or 20 yeais o\t r it ? 

In a chir forest naturully open, when regeneration is wanted, 
we clean out half the stock or more, str light away, and the rest 
follows five or six ^eus after Why this difference ? Becanse 
trees have different temperaments and requirements which are 
classified as “delicate” or shade-enduring, and “robust” or 
light demanding But having provided these two labels, we must 
not imagine we know all ibout their use Some trees will req lire 
both at different periods, others will not be fitted with either, and 
others, it mast be confessed have not been properly measured yet. 
A great deal, (but yet fir from everything) is known about teak, 
deodar, Bpruce, sil, black wood, babul, &c but of how many of 
the important auxiliary species can the same be said 9 Referring 
to babul, it is sometimes alleged that it will not grow on a cal- 
careous soil Any forester able to quote actual instances of a gopd 
crop of babul growing on a soil calcareous proper, would be doing 
a service Such instances should be easily found in Sind, aud 
elsewhere 

In so far as concerns the power of resistance to the solar rays, 
it may be said that nearly all trees are at first, for a very vanaole 
period, and to a varying extent, “delicate” In fact, instead of 
asking whether such aud such a tree is robust or delicate, we 
might almost as well ask when it began to become nbutt. To take 
deodar for in a tance, it i« well known that for the first year or two, 
or three, the plant is decidedly delicate, becoming less so for the 
next ten years or so, after which it is as robust as can be desired, 
for we find it, densely branched to the ground, crowning dry 
ridges and pinnacle rocks m solitary and sturdy grandeur Young 
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plants that are of a somewhat herbaoceous habit, and those that are 
naturally slender, are generally delicate, but others ( e . g silver 
fir) remain so long alter the period of lignification has set in. 
Some young plants, while still appearing slender, will become 
robust within a few months of germination. There is a certain 
relation between the density of the cover of a given species, and the 
temperament of the young plant The law of the survival of the 
fittest makes it evident that this must be the ca«e for some of the 
dominant specie^, but what about those species which may be 
called “ opportunist,’ auxilurv an! accessory sppcies, even minor 
principal species, that seldom form the mass of a foiest, but have 
to come up, survive 01 pensh, pist when and where they can ? 
For these, there is no such law, an! they foim the in ijonty. 
The spruce is an exception to the gem i il 1 iw, its seedling is less 
dehcite than th it of the sihei fir, while its eo\ei is moie dense. 
The difficulty is solved by the lightness of its seed, which is 
carried be\ond the actual cover 

But the sun is not the only danger Plant** tbit can endure 
the sun are called lohust, when they are frequently, fiom «ome 
other point o* view, not so, being pet h ips veiy susceptible to 
frost. Other <1 vngei <5 frequently laliltojhnts aie, a diy soil a 
hot dry atmosphere, (quite a diff lent thing from direct solar 
heat), wind, he 

A h*>t of pi mts di iwn up m the semi oi lor of then fro«»t>- 
endurance would differ tot illy tiom i list driwn up in «ei lal order 
of sun-end mane e The question of shelt< i dui ing regeneration 
thus dem inds the careful consideiation, not of one only, but of 
all these points 

Too much stress cannot be 1 u 1 on the utility of scrub and 
undergiowth, aud especially of thorny bushes, in regeneration In 
Europe they say * The thorn 1“ the eta He of the oak,’ in this 
country it might almost be s ud that the thorn is the cradle aud pro- 
tector of evei y thing The right of remoy ing thorns has been granted 
by Government in in mv pla< es, doubtless aftoi due consideration, 
but the remoyal of such thorns inems the removal of the last hope 
of regenerating a soil tro Men haid and gi ued bare all around, and 
on which the standing ciop is steadily degenerating and diminish- 
ing under the constant un punish ihle “petty offences,” a branch 
broken here, a slice of bark removed there, and the regular fires 
foi which no responsibility is enforced on the privileged classes 
who cause them To take smdal wood for instance, a timber so 
valuable as to be sol 1 by the pouud, the «eed germinates freely, 
flourishes awhile, and disappeirs , yet the tree is robust aud grows 
ou diy aud rockv soil Why ? Because the thornbush is the 
cradle of the suilal Those trees that suivive have in most cases 
had the good fortuue to aiise from the seed that fell among thorns, 
all the rest were scorched up or eaten 

The question of soil is naturally a most important one. A 
Spjl trodden by cattle into something like a sheet of rolled iron, 
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cannot be expected to bristle with seedlings. A dense mat of 
grass roots a foot deep is neither very encouraging. With these 
exceptions, most conditions of soil may be expected to allow the 
germination of seed to a fairly satisfactory extent. The existence 
of even a rather dense crop of herbaceons plants and shrubs is 
usually rather an advantage than otherwise. 

It may of course be argued, by advocates of popular privil- 
eges, that we are allowed to keep closed a fourth or fifth of the 
forest for regeneration, which is sufficient, and we have no right 
to expect more in the shape of advance growth. But most foresters 
will agree that advance growth is not merely a blessing, but 
practically a necessity, unless we are to see the forests deteriorate 
under our care Take a coppice with standards at a 30 years 
rotation Seven coupes may be kept closed nominally , but in 
practice the breach bt closure is too frequently, at any rate in 
Bombay, a “ petty offence,” and so tar from the offender 
being punished, the foreRt guard may he reprimanded for 
oppression, and the Divisional Officer also for allowing it. 
Experience of this system has shown that there is generally a 
fair regeneration by stool shoots, but a lamentable absence of 
seedlings If the miture crops were always complete and vigorous 
tbi'. would not much matter, hut in fact, the crops are usually not 
complete, in some cases very incomplete, and consist to a certain 
extent of stools that are now, or will Boon become, unable to 
throw up shoots worth the ground they occupy. There is not a 
single seedling on the ground before the felling, nor in mo.it cases 
after. The soil, even if protection is allowed to be made real, will 
take a year or two to tecovei its permeability. By that time it 
mav be covered with a dense mass of climbers and coarse 
grasses, which may as likely as not be set ablaze Who then will 
venture to say that the period of closure allowed is sufficient to 
secure the regeneration (much less improvement) of the forests 
entrusted to us, if we are not to expect any advance growth. 
Though many of these coupes no doubt look well enough at pre- 
sent, for a coppice generally does look vigorous so long as it 
is less than ten years old, the real question is, what will a con- 
siderable proportion of these coupes look like by the time they ore 
25 to 30 years old. 

Returning to our subject, M. Guinier seeks to establish two 
propositions with reference to regeneration in high mountain 
conifer forests. The first ot these is not as completely 
intelligible as it might be ; viz., “ 1st. — Contrary to appear- 
ances sometimes, natural regeneration is not impossible 
‘ anywhere, but is brought about after very variable periods and 
‘ by very different means. 

The second proposition is intelligible enough, and referring, 
as it does, to silver fir and spruce, is a somewhat radical variation on 
the classic ideas ; viz.; “ 2nd.-— Generally seed is produced, and the 
32 
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4 young plants begin to prosper, only from the time when the 
* forest has become very open , and the soil co* ered with a crop of 
4 small broad-leaved species, shiubs 01 small trees” 

It is claimed that these conditions refer also to forests of 
othei species, such as oak Such mav be the case, and undoubt- 
edly is so, in some cases It follows that full advantage can only 
be taken of the fact by a proper system of cleanings closely watch- 
ed and carefully timed and executed Whether M Guinier is 
right or wrong with regard to the French forests of which 
he sp iiks, i> a question which does not for the moment 
affect us much, as the Uniform Method is not jet adopted 
in India What we have to do is to find out the cultural needs 
of our own species in our own districts and on this point the letter 
of A W Lushing on in our May number is a step in the right 
direction Nevct rheless it is necessary to note that there is in 
France a feeling that the “close seed felling * imported by M M 
Lorentz and Puait from Germinj, loes not alwa\ R give the 
results that were expected It will be lernembered that this classic 
telling consists m leaving stanimg just sominy trees that their 
branches nny touch when agitated by a breeze, and in thoroughly 
cleaning the giounl of ill brush wool the trees icserved being 
those with the highest covo Th( result has been a reaction 
against the whole method, and a tendenc) to revert to ancient 
French system*. A curious tendency, collateral but not necessarily 
connected with the above, is the introduction of so-called “ con- 
centrated ju hn ige ’ undei which the tiee« aie left in a state of 
almost complete isolation 4 iu orler th it thev mav grow faster* 
It appears tint Fionch forest opinion is at } resent undergoing a 
phase of disordei and Jerangement some of the old established 
ideas being liscreditel without is jet anything ver\ satisfactory to 
take their pla^e We, being neither in Fiance nor Germany, have 
to work out oui own Salvitiou J. hen efforts will interest and 
benofit us, but will not dispense us from putting our own shoulders 
to our own wheel 

VI - — Vegetation of adult trees 

All forest trees says M Gmmer, are of robust temperament 
as soon as the young plant has reached a certain age, which may 
be a few weeks or may be a few years In the climate to which 
they belong, they canjnot only endure the sun, but indeed have a 
pressing neel of it, and can equally well endure the other oon- 
comitant climitic conditions But different species have very 
different needs in the matter of light, and behave differently, accor- 
ding as they get it vertically or laterally 

Light deman ling species fsuch is pines) are those which 
only attain their nonnal shape and fine«t development when 
more or less isolated Nevertheless these species if they 
are to furnish long straight timber free from knots, have 
to be kept in close canopy for a great part of their 
growth being thinned out, when they have attained the 
necessary height, to such an extent that the lateral branches have 
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free room to develop. Such species afford insufficient protection 
to the soil, which should be kept covered by means of an under- 
growth possessing den^e co^r 

Close canopy species (such as fir, spruce, and deodar) are 
those whose joung plant is more or less delicate but which are 
capable of forming fane trees in a state of isolation, and can also 
form fine trees m close cano|y, piouded the\ are not dominated. 
It is this class of tree which furnishes long cylindrical logs free 
from knots, having that straight fane gnnn and n irrow uniform 
inclement which in the conifers distinguish good timber from 
had In clo«e ( inoj v these sj et les nioiovei faun an annual shoot 
as long as or longer thin tin v would do in the open, pidvided only 
that moderate thinnings j revent their becoming overcrowded. 
Spruce md deod ir art rcmai kablc toi the in igniheent crowns 
they develop when isolated, but as forestry is not i decorative art, 
it follows that the'.c ire t lie verj trees which line most need of 
the crowded stite in older to avoid the otherwise inevitable and 
ruinous large knots Fortunately thev c in endute this crowded 
state s well as an} 

Shade lemanding Npeaei aie few and not ver\ important 

(It will be ol served tint M Guinur nukes three, instead of 
our usuil two clnses with respect to light lequn ements) Yew, 
box, liolh, and a number of evergreen shrubs are such as will 
pus the whole no-m il length of their life in comfort under a fairly 
dense cover But even these species (especiallv the vew) will 
sometimes attain exception il deim unions if thev are more or less 
isolated It is not strictly coriect to cl iss, the ‘ close-canopy 
sp ci^s” as “ sha le-dem inding species,' in view of the important 
distinction that in later life the one class will endure being domi- 
nated, while the other will not The qu< stion is not one of 
infancy, but of mature life 

In “seeking the light,” trees have different habits The 
broad leaved species will undergo remarkable contortions 
in order to get the leideror a side biauch into some opening 
inconvenient!} situited Itesinous species for the most part, disdain 
such undignified demeanour The} will do then best to pierce the 
cover overhead, but if they tail, the leader ceises growing, and 
the tree dies (unless of course it belongs to a species that can 
persist indefinite!} under cover) When a crooked tree is found, 
it is generally the result of mechanical entanglement among 
the branches it sought to pierce 

An important and interesting subject of study is the sequence 
of events following the destruction of a fprest In many cases, at 
high altitudes or in populous districts, the forest once destroyed 
is destroyed for ever But fortunately,, in other cases the forest 
does bat suffer a temporary eclipse. In Sind, forests are washed 
bodily away But soon a “ Kacha " or alluvial flat is formed. 
This becomes covered with a dense growth of Tamarix. Among 
the tamarisk appear young plants of babul or Populus, and also of 
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M kandi M or Prosopis The tamarisk attains its maturity and dis- 
appears, leaving a fine babul forest in its place This may remain 
indefinitely a babul foiest but it sometimes happens that the river 
recedes leaving the quandam babul forest high and dry above the 
reach of floods when the forest becomes one of kandi and even- 
tually, if things come to the worst a desert with a few scattered 
bushes of kandi and caper In the Himal tya the people burn a 
bit of splendid fir forest and cultivate the land for a few crops 
Thiown out of cultivation, it becomes covered with Indigofera, 
Spiraea, &c This gives place to a quite European looking broad- 
leaved forest of birch horsechestout, hornbeam, hazel Pjrus 
Ac &c , containing many fine trees among which the seedlings of 
spruce and fir establish themselves and so bring things back to the 
starting point 

In the Punjab and elsewhere, a forest may be destroyed by 
fire or otherwise or excessive fellings made, with the result that 
the area becomes i hopeless an 1 din^crous sea of griss 20 feet 
high Ihe life of this ira} or may not be pir^etuited bj i ontinually 
burning on the pait of those mteiested in grizing but there comes 
a tune when the clumps begin to die out and when joung j lints 
of gool species establish themselves or uc inserted with every 
expectation of su^ct&s These and such like jrcllems with tho e 
connected with light, when how how much offet a vast field for 
enquiry Pitient persevering observition ot lacts cautious 
deduction of re uons are the only safe guides 

F G. 


II.-OOBRBaPONDENOa 


Flowers of Populus ciliata 

My attention has been drawn by a friend to the absence from 
the Kew and other Herbaria of any speumsns of the male cat 
kins of the common Himdayan poplar (Populus ciliata) Though 
I have had plenty of opportunity both in the Eastern and Western 
parts of the great range, I have never seen the male catkins, the 
female are of course exceedingly plentiful and conspicuous In 
the Forest Flora ’ Brandis omits any reference to the male 
flowers and Griffith in his Notula says he has never seen them 
If forest officers in the hills would kindly keep an eye on the 
poplar next spring and if possible, collect and dry a good supply 
of the male flowers they would do a good service for the speci- 
mens would be greatly appreciated at Kew and elsewhere They 
can be sent to me at the Forest School, Dehra Ddn 

J S, Gamble, 



FOREST ADMINISTRATION IN BURMA 1895-86. 18? 

The occurrence of Lac In the Kids. 

1 should feel much obliged if some of your readers interested 
in the matter, could give me 1 i formation through the columns of 
your Journal regarding the distribution ot the lac insect ( Coccus 
lacca ) in the hills Has Lac ever been found in the hills, and if 
so at what elevation an 1 on what trees ? 

A. E Wild. 


1 eth July , 1897 


IV.-RBVIEWS 


Forest Administration in Burma 1895-96. 

Sanction was receive! luring the VQi r to the increase of the 
staff ot the Imperial an 1 Pi mncial Forest Services in Burma by 
22 lppmntments and to the re-orgamzition of the subordinate 
Forest Service The littei scheme was drafted several years ago 
before the requirements ot Upper Burma had been fully ascer- 
tained Since then also, work has developed to a greater 
extent than was anticipated and it will still be necessary to enter- 
tain a temporary establishment costing over Rs 80,000 annually, 
which m all probability will have to be increased before long 

The following alterations wore made durmg the year in the 
area of several ForeBts 

Area in Square Miles. 

On 1st July, 189'. On 30th June, 1896. 
Lower Burma 7 072 8,897 

Upper Burma 4,408 5,488 

Total 11,480 18,835 

Proposals for the leseivution of a further area of 3,476 square 
miles (2,128 square miles in Upper Burma and 1,348 square miles 
in Lower Burma) were under consideration at the close of the 
year The reserved area includes 573 square miles in Lower 
Burma and 136 square miles in Upper Burma which are subject 
to tauugya cutting privileges Rights of this nature were 
during the year extinguished over 125 square miles of reserved 
forest id Upper Burma, partly in exchange for advances to buy 
plough cattle, and partly by the lapse of concessions granted for a 
united period only. 
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The area of unclassed forests is estimated at 28,827 square 
miles in Upper Burmi and 17 665 square miles in Lower Burma, 
exclusive of Arakan so there is still considerable loom for the 
extension of resei ve* 

In 18 ( )0 a number of village forests were created in the 
Thayetmyo district, with a \iew to the protection of cutch by the 
village! s interested who were „nen special pnvihges in the 
forests The measure has not however, prove 1 a success and a 
confeience which was assemble 1 for the pnr{ ose of enquiring 
into the question lejoitel thit no difference existed l etween 
these forests an 1 the uncai ed foi tiaets The village forests have 
consequent^ 1 ten li^ iftoi sto 1 ind other measures are to be taken 
for the preservation of cutch 

In Lower Bui mi 135 miles of reserve boun laties were de- 
marcated at a c st ot Rs 1 276 md Rs 4 084 weie spent on 
repairs In U}per Buima bib miles were demaicated at a cost of 
Rs 6,348, while ref ms cost lls 1 274 

burvevs ot iev"ved forests on tho 4 inch scile were carried 
on in both sectu ns of 1 h ^ p roviuce bv jaities of tho Survey of 
India and the For st Surwv Bi m h 3 ->7 mil s leing com- 
puted in Lower Bunn ml 174 miles in U| f ei B it m i 115 squ ire 
miles of undress d foicsts wtre also surveved on the 2 inch scale. 
Considenng tie ini| > t mre of the woi k and tie enormous 
area still lein lining to l e 1 ne it seems very de«irille that the 
staff ot the I oiest Sui vey in Uj per Burma should he consider- 
ably augmented 

At the close of the vear Working PI ms had been completed 
or were in progress for 1 526 squat e m es in Lower Burma leaving 
5,803 squ ire miles still to be til on in hand no Working Plans had 
been sanctioned in Uf per Burm i \ ut a f lan h id been completed for 
37 square miles and arr ingements made for starting work m tho 
Pjinnana Division wheie owing to the appioaihing termination 
of the leases, Working P ans are urgently needed 

The record of forpst offei ces shows a considerable increase 
over that of tho previous year A large proportion of the cases both 
m Upf er an 1 Lower Burma ongnated in connection with the pro- 
tection of the cutch tree In Upper Burma illicit cutch boiling 
was c irried on un ler the cloak ot claims to own wasteland, ana 
in Lower Burma where cutch is reserved, the tree was largely 
felled in cle uing 1 ind for Taungias Tiie Lieutenant- Governor 
remarks on this point as follows — 

1 he attemf ts of the Forest Department to preserve cutch 
“ have necessarily cause 1 considerable fi iction with the taungydr 
“ cutters which is lllustr ited by the significant fact that during 
“ the pist vear, of 34 cases of prosecution for injury to forest by 
“fire, no less thin 23 occurred in Pharrawaddy, Prome, or 
“ Thayetmyo As has been explained in reviews of previous 
“ reports, the Burma Administration has been engaged for 
“ some years m endeavouring to discover some modus vtvwdt 
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“ by which the interests of forest conservaucy and, indirectly, of 
** the people themselves may be reconciled with the requirements 
44 of taunqya cultivators In 1894-95 it wis thought that a solu- 
44 tion of the problem had been found in the demarcation of 
44 taungya areas Subsequently diffit ulties arose in canning out 
41 this scheme and the question ha 1 to be re-opened It was then 
ik decided to convene a conf< rtnct to tonsidtr the plans which had 
“ been suggested for tlx ‘•olution of the question and to make its 
44 own recommendations as to the policv to It i lopted The con- 
“ ference met in Tetnuary 189f> and in idc lecommendations which 
44 will, the Chief ConiimsMom i ho} es, form the basis of a lasting 
44 settlement lu mcordmce with these re< ommendations the 
“ scheme lor the dem uc ition of areas foi taunqya cultivators has 
44 been abandoned as mi|ruticible It has been decided that 
44 small reserves varyin,_ in area from 500 to 3 000 acres and 
' aggregating from 100 to 150 squire miles shall be formed in the 
“ I*i onn an 1 Thavetmvo disfncts, tint these ait as shall be strictly 
44 closed against taunq i cutting, and that m otlur j arts of the 
44 two districts no resriiction should be ] lace! on the felling of the 
44 enteb tree The eurtailimi t ot aiea iv ill ible for tavnaya cut- 
“ ting will necessarily inflict some hirdshiji, but on the other 
“ hand relief will be iffor Jed to villi^crs who have hitherto been 
“ hairasscd hv } 10 ecutioiis which were unavoidible if the cutch 
44 tree was to be a\<d In other wor is the taunaya - cutter will 
“ hive less lan 1 to cultiv itc but he will be able to cultivate it 
44 unmolested ” 

In the memtime the U| for Buima plan of permitting trees 
below a cei tain nze to be feJbd m taungva dealings is to be 
adoptel as a palliative mei^ure 

There has been i lift mice of opinion among Civil Officers 
in regaid to the expehoiuc of comjounJing offences, but the 
Lieutcn mt-Gov ernor believer that so long as «?up< nor officers dis- 
charge their dutie* properly in these matters, the advantages of 
the compounding system, n unelv , the sivmgof time and trouble 
to the villageis, outweighs its d is id vantages, namely, the oppor- 
tunities of extortion wbn h it affords 

In Lower Burma the fire protection of 781 square miles was 
attempted and was successful ovei 711 square miles, the cost being 
Rs 54 per squaie mile attempt* d In upper Burma 526 
square miles were attempted, and 4fi7 square miles actually 
protected at a eost of Rs 11 per mile attempted. The 
difference m cost is said to be due to the favourable situation 
of many of the protected areas in Upper Burma Ibe Conservator, 
Tenassanm circle, remarl s tbit both officers and subordinates have 
much to learn in regard to fare protection and thinks the fire 
lines are not burnt broad or dean enough and that too much 
money is spent m sweeping lines This may be so, and we trust 
he will be successful in introducing a better state of things, but 
the protection of ioreBts in which the leaves keep on falling all 
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through the hot weather is always mnch more difficult than that 
of the drier forests which shed their leaves early in the dry season. 

The Inspector-General of Forests has recorded his views on 
the various opinions put forward regarding the effects of fires 
in influencing reproduction, in a letter to the Government of 
Burma which we re-producc below 

“ I have carefully read the opinions on the effect of fire-pro- 
4 tection to which your 1< tter gives cover During my recent tour 
4 m Burma 1 have, moieover given special attention to the subject 
4 in question and h ive by renewed observation, confirmed the 
4 conclusions at which 1 had arrived dunng my previous resi- 
4 dence m Burma and in the course of several official visits to 
4 that country ” 

4 2 Evergreen, tidal and riparian foie^ts may he left out of 
4 consideration, as they do not burn , and as regards the question 
4 under consideration, we have, therefoie, only to deal with the 
4 deciduous forests In the majontv of the opinion** before me this 
4 class of forests has been treated as unifoim in their composition 
4 and characteristics This, however is by no means the case , and 
4 in order to enable us to gauge coriectlv the extent of the effects of 
4 fires on the^e forests, it seems to me essential that the mam clas9, 
4 deciduous foiests, should be further sub-diw led m accordance with 
1 their composition I intentionally u«e the words “extent of the 
4 effects,” for, in all forests through which a fire passes, the same 
* effect must be produced either in a greater or less degree And 
4 as the composition of a forest vane®, so must the effects of fire 
4 therein be more or less pronounced * 

4 3 Forests of pure Engdain mav tor the present be eft out 
4 of discussion and I propose to deal only with such forests as con- 
4 tain teak, cutch pyinkado, or any other species of commercial 
4 value ’ 

The sub-classes which I propose to adopt for my purpose are — 

(a) Forests in which the valuable species are found with an 

undergrowth of evergreen dense, periodically and 
gregauously flowering bamboos, which more or less 
prevent the natural leproduction of tree-growth at 
any other time except whilst the bamboo is seeding. 

( b ) Forests in which the undergrowth consists of bamboos 

with a lighter foliage and which flower sporadically 
m stems or clumps us well as gregariously, aud in 
which tree reproduction can always take place, but 
more especially when the cover has been ofened out 
by the general, but also by the sporadic, flowering 
of the 1 amboo 

(c) Forests in which the more valuable trees are found in 

a mixed or pure forest (which latter is apart from 
small areas, almost entirely confined to cutch), and 
with an undergrowth of shrubs and herbaceous 
plants and grasses only. 
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The observations generally recorded that little or no 

* humus, in the sense usually adopted, is found in any of the 
‘ sub-classes of the deciduous forests m Burma even when fire- 

* protected for some yi irs must he accepted as correct' 

‘ HoweAer there can be no doubt that in fare-protected forests 
4 the leaves and other deca) lug \egi table substances are returned 

* to the e irth ind thut the chemical properties of humus are lm- 
4 parted to the surl ice-soil which is moreovei loosened by the 
4 action of of myrm Is of t irtl worm*' ant 1 ' 1 ertles etc ’ 

It seems t< me immiteri a 1 whether the manuring principles 
4 are brought hack to the ‘'Oil by direct decomposition or in a 

* more in lirect mamur through the faces and decomj osing bodies 

of worm» and insret* lil e stable manure j loughed under in 
fields ’ ' 

4 In the case ol Arts tl e wind disputes the ashes and the ram 
4 washes them awa\ e^ccullj on hi 11> ground Very little of what 
4 has been extractei from th< «oil b\ ve^etunou is returned to it ’ 

5 In forests of ‘-ul -class (a) protection from fare, can have 
4 no direct influent e on the ictual reproduction of trees, except 
4 during ml for some > r ars aftt r the flowering of the bamboos 
4 A fare when the t ulms l egm to dr\, and before the bamboo seed 
4 Ins gt r nunutf 1 mi_lit } erluj s even be benefit ml in this respect, 

4 hut at an inc denial le to*-t to the growing stock Moreover it is 
4 not at all (crtun how much a fare which would of necessity 
4 be fierce might uffect the seeding pwer of mature trees during 
4 the critic d r eriod wl en re} roduction cun take place 

A} art, however from this to my mind unsolved problem, 

4 the fact rtmaius tli it const inti) recurring fareB must injuriously 
‘ affect the } roducing | owei of the soil It is true that the fane 
4 pure fertile loan } roduced by animal life out of decaying 
4 vegetables ubstances 1 - also li ible to be washed away by ram, but as 
4 pointed out by Mr Oliver, a covering of dead leaves remains long 
4 enough on the ground to } revent this This is especially notice- 
4 able in forests of sub-class (a), where dead bamboo leaves cover 
4 the action of worms till the very end of the rams The fact that 
4 the nutritive agencies are absorbed by the boiI instead of being 
4 stored on the surface m the form of a more or less inflammable 
4 material, renders an occasional fire less hurtful to the growing 
4 stock, as well as to the sod, than it would be in cases where snob 
4 a layer of humus is present , and, m consideration of this fact, 

4 the use of properly controlled fires in selected areas is indicated 
4 when the bamboos flower m forests of this sub-class In view, 

4 however, of the uncertainty as to whether the seeding power of 
4 the trees on the ground may not be temporarily affectea by such 
4 fire, it would seem only provident to be prepared with an 

* adequate supply of seed collected elsewhere.' 

4 Fire-protection in Burma has not been established sufficiently 
4 long to give data regarding the increase m the rate of growth of 
4 teak ana other valuable trees in fire-protected areas as compared 

33 
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4 with tho«e in areas exposed to fires ; but as the general aspect of 
4 the vegetation in such areas as have been fire-protected for some 
4 time has become much more luxuriant, there is every reason to 
4 believe that the giowth of such trees has benefited in the same 
4 manner The increased luxuriance of growth, generally, is special- 
ly observable in deciduous forests of this sub-class ’ 

6 4 Forest fires in forests of sub-cla^s (b) are harmful 

4 throughout their existence Trees of all age-classes are scittered 
‘ over the ground, and the youuger ones ire more seriously affected 
4 b\ being score hed or cut back than those which have outgrown 
4 this danger That in spite of this we fin i the teik better ref.re- 
4 sented in forests of this sub-class which have burned over jear 
4 after >eir thin iny other species, merely indicates, in my opinion, 
4 that the former is more capable of withstanding and to a certain 
4 extent of outgrowing, the effects of fire than any other tree 

4 I am aware that the proportion of teak seedlings in burned 
4 forests of this sub-class is, owiug to its superior power of resis- 
4 tanee, greater than in protected forests , and I do not wish to 
44 Indian Forester of May July, ‘ contradict the statements made, 
and August 1896 4 more freely m the 44 Indian 

4 Forester ’ thin in the official corresj ondence it is true, but still 
4 on record, that the actual number of teak seedlings in unprotected 
4 forests is greater than in fire protected ireas ’ 

4 There are reasons for this The ground may be clearer and 

* the cover over head less dense , and especially where the plants 

4 cut back and which have sent out new shoots, are allowed to 
4 count as seedlings, the statement may he correct 44 F B D ,” m 
4 the “ Indian Forester ’ of July last, accepts it as such, but jier- 
4 tinenth adds “ we do not want annual fires for geimmation ’ 1 

‘ fully agree in this, for it is unquestionable that e ich successive fire 
4 destroys the problematical aihantages established by its lore- 

* runnel Gi anted that the teak trees in areas overrun by fires seed 
4 moie freely (a crop of despair), that the number of teak seedlings 
4 in such forests is larger, 1 know that tho«e grown in a fire-pro- 
4 tec ted aiea aie healtlner grow faster, and will yield better timber 
4 A tree inside a fire-trace may have a more severe struggle to get 
4 its crown uboie the undergrowth , but to make fire do the work 
4 of improvement fellings is too absurd to be seriously considered ’ 

4 Taking everything into consideration, the effect of files in 
4 forests of sub-class (b) on reproduction, not merely germination, 
4 but including the earlier stages of the teak tree’s life, is in my 
4 opinion most pernicious I Feel convinced that a serious study of 
4 the pioblem at any place where a fire-trace runs through a teak- 
4 producing area of sub-class ( b ) will, if the observations extend to 
4 seedlings and to young growth up to 20 feet in height, prove my 
4 assertion to be correct ’ 

4 That constant hres retard the growth of established trees, 
affect their health, injure the timber* and even kill numerous 
4 trees, has been accepted even by those whose battle-cry has been 
4 44 too mnch fire-protection.” ’ 
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4 The injurious effect on the soil in forests of sab-class (6) is 
4 even more pronounced than in sub-class (a) The rain acts mors 
4 directly on the soil, and the numerous stone-covered pinnacles m 
4 unprotected forests show the extent to which the soil is washed 
4 away 

4 Iu fire protected forests of sub-class ( b ) the insect world and 
4 worms work below a cover of leaver which protects the assimila- 
4 tion of the mitntive substances with the soil if not througnout 
4 the year still till i living covei of grasses and herbs has 
‘ estal lish< d If ’ 

7 ‘ Forests of til eli^sft) are as regards teak, of muon 
4 sm illei extent an 1 thufl> confined ro Upper Burma, but as 

cutch p roduting ire is they are of great imp 01 tame* 

The teak m these* f >re^ts is chiefly produce 1 in family groups, 
the form mon of vvh h cm be encomagel an 1 accomplished 
‘ without the use of flies In fort sts of this nub cities fireB have no 
'ranmditre whitsoevct Iht extent to whuh cutch reproduc- 
‘ tion takeM | lac e in s nt il le loc ilities, t y no other means than fire- 
‘ protection forming thicl ets in hut few jears, has frequently 
beet observe 1 un 1 no further arguments ire nee led to show the 
4 advisil llity of such me isurcs as regirds forests of this character * 

4 llie eff cts on the soil lu foiests of this sub-cla^s bv 
4 lecurring hies varie con-a Jerally in accord mce with the more 
4 or Uss d nse cover of gt iss an 1 nerbactous plants 

8 Pjinhalo ml other more valuable trees are all more 
4 sensitive than teik to the effects of fire and protection conse- 
4 quently affects t un eve n more than it does the teak ’ 

4 1 entirel} agree with Mr C arr that the damage done to 
4 young tree-growrh resulting from fire cannot he prevented by 
4 any other means than fire-| refection while nn-p ediments to repro- 
du tion and future growth which may be due to fire production 
‘ can be prevented by other means , an 1 1 therefore strongly 
4 advise the policy of extending fire-protection as far as 
funds and administrative considerations allow ’ 

9 4 In one of the criticisms before me it is asserted that insects 
4 are much more numerous in fire-protected forests than in others 
4 This probabh is the case bat I doubt whether this does not refer 
4 to useful or at least harmless insects only , for previous expen- 
4 ence certainly tends to indicate that burned and injured forests are 
‘ more liable to attack bv obnoxious beetles or larvae The officer 
4 who made the statement in question might perhaps be be asked 
4 to amplify it ” 

Para 5 of the above touches on an unsolved problem which will 
have to be faced before long, namelv the treatment to be adopted 
when next the Kyathaungwa bamboo {Bamlntaa polymorpha ) flow ers 
The bamboo, as is well known, falls to the ground after flowering, 
and if the culms are not burnt when they become dry enough, the 
forest remains for some years absolutely impenetrable, and planting 
operations on ench areas are out of the question. Qn the other 
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band if fire is resorted to, the destruction of young saplings and 
the damage to the larger trees is enormous Divisional Officers 
will therefore have to decide whether thev should protect the grow- 
ing stock and forego the opportunity of extensne cultural opera- 
tions, or sacrifice the former in favour of tl e latter In unprotected 
forests there will of course be no choice but in fire-protected 
areas the question will be a very difficult one, and areas to which 
fire can be applied without much damage sboull, if possible, be 
selected and marked off in advance 

No additions of any importance were made to the area of 
regular plantations but taungva plantations were increased in 
Lower Burma from 36 294 acres to 38 148 acres, and in Upper 
Burma from 443 to 687 acres 

The Conservator Tenasserim, entires the teak plantations 
of his circle which he consi lers aie i f uluro He says — 

“ I have caiefully examined a Urge numlei of teak taungyas 

* in the West Salween Thaungvin and Toungoo division®, and 
4 was greatly truck by the unsatist ictory con fition of many of the 
4 older plantations ’ 

From experience gained in Ber ir, Cooig and Burma 1 am 
4 of opinion that pure teak plant itions are not i success * 

4 It is true tint in the earlier stiges i well manage 1 taungya 
4 presents a most satisf ictor\ aj pe wince the ire i being coveied 
4 with rows of heilth'v looking \ 1 wits l ut I lnvo frequently 
4 noticed that when il out 8 jeirs oil their upward growth is 
4 arrested they commence to seel, ind cease to a| \ eu healthy and 
4 vigorous 

4 This condition is due, I believe to di istic weedings, which 
‘ remove all the undergrowth a pro ess still further assisted by the 
4 canopy natural to \oung teak, wh oh is so den&e that it is difficult 
4 for any undergrowth to exi*t under it 

4 On the other hand if the plintition has not been successful, 

4 and the weedings have been insufficient then is mav be seen in 
‘ West Salween mm3 ir 0VPr ^ with a lonse growth 

4 of bamboo, which has entirely suppressed and extt nninated the 
4 teak ’ 

4 In pnre teak plantations owing to the entire absence of leaf- 
4 shade during the hot months, the soil is freeh exposed to the sun 
4 and as all undergrowth is systematically remove 1 the loot s)stem 
4 suffers , igain, during the monsoon the heavv rams beating on 
4 the bare and exposed ground causes much wash and consequent 
4 deterioration ot the soil 

* The result of these pure patches is that many of the saplings 
4 become hide bound are attacked by insects or fungi or owing to 

* the absence of leaf monld become stunted and unhealthy, and they 
4 nndoubtellv suffer from not having surrounding trees to draw 

* them up, as is the case in the natural forest * 

4 l am further of opinion that sufficient attention has hitherto 
4 not been paid to the all-important work of thinning out the more 
4 advanced plantations/ 
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4 It is imperative that periodical thinnings shonld be arranged 

* for and carried out under European supervision Even if there 

* is no demand for poles, it is necessary that room should be made 
•for the most promising siblings, and all diseased or 'worthless 
4 stuff should be remove 1 ’ 

' Probably the paucity of officers has prevented tips important 
‘ work from being taken in h ind, but matters are different now, 
4 and in many plantations operations should be at once oom- 
‘ menced ’ 

4 I believe that numerous Forest Officers in Burma are, like 
4 m-yself, prejudiced ugimsl pure talk plintahons, and I would urge 
4 that the subject he ihormghlv investigated, and, if necessary, a 
4 more suitable s\ -tern introduce] 1 

Personalh I woul 1 i h k ate impiovemont fellings such as 
are in foice in the M< l_,hit Berar), such regulated tellings being 
more suitable to the forests of this arch (except evergreen) than 
‘ the present system of mnuilly forming small plantations of pure 
‘teak, th remamdei ind gre iter portion of the forest being 

* untouc bed ” 

We certainlv cannot en lorse this sweeping condemnation of 
teak plant itions espocnll\ fiungyi plantitions Teik grows 
naturallv puie on illmiiKoil and pi mt itions in such localities 
have succc e le 1 ilrmriUv Teak is iUo found growing natural- 
ly ]>urf on the hilU in gioups or greitei oi less extent The 
origin il lieihowe ei ol tic teak tiungv i system, was not to 
create plant itions of jure tc ik hut fo mere ise the stock of that 
species in forests in whit h it is deficient, or on areas in which 
owing to repeited ya cutting the ouginal stock of teak has been 
reduced to worthless c oy pi < shoots It wis thought that the 
carelessness of the cnltiv ir »r ml the ten lenev of bamboos and 
certain species of trees to c i ;wd ont teak would be sufficient to 
ensure the now "rop developing into a mixed forest with teak 
scattered in groups or singh ind as a rule this result has been 
fully attained In »om c i>e* no loubt plantations on indifferent 
soil have been too successful hut the remedy is eas> and obvious ; 
in other cases the plintinons hue been an entire fulure, but such 
failures have cost little or nothing and leave us in a no worse 
position than when we started 

It is however likeh that the urea muually planted unler the 
taungya system will be ver} much restricted in future. In Upper 
Barma reproduction is as a rule so good that plantations will not 
be required, and in Lower Burma the areas suitable for such 
operations must by this time be approaching exhaustion 

Cultural operations, ind improvement fellings to favour 
teak were only carried out to anv great extent m the Pegu circle. 
Some 375 acres of flowered bimboo area were 9own with 
teak in the Tharrawaddv Division at a cost of Rs. 4,307, 
and creepers and dominating overgrowth were cleared away from 
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young teak trees over some 30 000 aores, principally in Prome 
and Than aw ildy at a cost Its 18 317 

Teak trees for future extraction were girdled as follows — 


Tenassenm Circle, Reserved Forests 5 900 Trees 

Pegu „ , 15 453 „ 

Eastern ,» * *, 1 650 ,, 

Lower Burma unreserved Ft re ts 4 362 ,, 

Total 27 365 Trees 


The quantities of teik and other timl er extruted fiom the 
forests duiing the \ear were is follows — 


Lowir Burma 



Teak 

Other kinds 

Total 


C Ft 

C Jt 

C Ft 

By Government agency 

By purchasers an 1 under trade 

2 318 r 72 

61 429 

2 380 000 

permits 

1 015 061 

1 1 3-0 784 

14 191 845 

Under free permits 

8 41- 

H9 r 3l 

147 963 

By lease holder a of forests 

7 494 

30 202 

87 696 

Total 1895 96 

\ 399 559 

13 60" 946 

17 007 505 

Total f r 1894 9o 

2 689 0U0 

13 388 693 

16 077 693 

Tnorease or decrease in 1895 96 

+ 710 559 

+ 219 253 

+ 929,812 


Upper Burma 



Teak 

Other kinds 

Total 


C Ft 

C Ft 

C Ft 

By Government agency 

By purchasers and under trade 
permits 

Under free permits 

By lease holders of forests 

359 726 

9 007 978 
269 276 

14 417 

6 46 4 882 
22 612 
618 5o9 

374 143 

15 472 860 
291 888 
618 559 

Total 1895 96 

Total for 1894 05 

9 616 980 

9 549 059 

7 120 470 
6,091 047 

16 757,450 
15,640 106 

Increase or decrease in 1895 97 

+ 87 921 

+ 1 029 423 

+ 1 117 344 

There was an increase of 50 per cent in the revenue from 
cutch in the Western Chicle In the Yaw Division licenses were 
sold at reluced rates on the condition that the wood should be 
reduced to shavings hv means of a spoke shave, instead gf 
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chips The experiment proved a perfect success, as, the licensee 
only cnt 15 trees and turned out 1 500 vi**s of curch, whereas the 
same man working under another licence on the chipping system 
only obtained 1,800 vissfrom 40 tree 5 * 

Tht tralein Ruhhei h i*. continued to decliue. An attempt has 
been male to prevent ihe destruction of tietb in forests beyond 
administrative contiol 1\ mif osiug a prohibitive duty on under- 
ground root rubber, winch it is said cun be leidily distinguished 
from rubbt t from otht r | ai ts of the tree 

Iht financial results ot the vear were as follows 

Receipts Expenditure Surpliu 
Re Re He 

Upper Burn* 22 77 389 5 6 r 327 17 12 062 

Lower Burma 33 12 987 13 47 811 10 66,176 

lotal 65 90 376 19 13 138 36,77,988 


VI -F3ZTRACTS NOTES ^UNTID Q C7EKIE8 


Forestry in the Ardennes. 


B\ W R FISHER 

Owing to the greet lemand of the Belgitn coal-mines for 
wood the owneis of foitsN in the Arlennts can «ell all their for- 
est \ rodiut (1 remuuei itive lates and as a v< rv large area of this 
region, at elevitions of between 800 and 2 000 feet above sea-level, 
and with a stifh-h loimv soil resulting from the disintegration of 
quart/ites an 1 si itev ro ks is unsuite 1 fo r permanent agricnltural 
cultivation, miuh attention has during the last half century, been 
paid to the improvement ot the lore«t growth, for which the moist 
climate, with an annual rainfall averaging 35 inches, is most 
suitable 

Standing, as I lid yesterday, on an elevated hillside, 1 could 
see before me the dark green patches of Scotch pine and spruce 
woods , the white baik of the birch standards, on extensive tracts 
of Communal land , the brown roundel contours of the beech and 
oak woods , the bare pat( hes of brown heather or evergreen 
broom, and the pastures anl fields they overlooked The con- 
iferous forest his been intro iuced during the '*st half century ; 
the beech and oak woods are the relics of the vast forest which, 
in the davs of Julius Csesar extended from the Rhine to some 
distance beyond the river Meuse The birch forest is the result of 
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a system of cultivation termed sartage , in which the common land 
of a village is every twenty yeais cleared of all forest growth 
except a number of birch standards, the produce being sold or 
utilized by the peasants, who bum the miaHer branches, heather, 
broom, &c , on the ground ; they then divide the aiea into por- 
tions amongst themselves, on each of which a crop of 15 e is grown, 
and the area is then abandoned to natuie, the birch reproducing 
itself by stool shoots or seed Any birth standards which are large 
enough to be used profitably for pit timber are felled with the 
rest of the crop. 

The Belgian Province of Luxembourg contains 1,030,000 
acres, about one-third of which aioa is wooded, and in 1847 

126.000 acres were waste hind covered with heather and broom. 
In order to remedy this state of things and to improve the then 
existing woodlands, the Government undertook to supply seed 
gratis, and provided five nurseries for forest plants. The utiliza- 
tion of the waste land was, however, so well taken up by the land- 
owners, that by the end ol 1887 only 42,000 acres of waste 
remained in the province, the balance having been converted into 

49.000 acres of arable land pastures and 85,000 acres of woods 

Piivate enterprise having thus been properly directed, 

Government was ableto relax its etfoits and by 1882 all the 
nurseries weie sold to private people and free distribution of 
seed and plants was stopped. 

The area in 1889 of forests in Luxembourg is given in the 
following table : — 



High Foiem 

1 

1 


1 


Proprietor 

UcclIi 

and 

Oak 

Conifeis, 
chitflj 
Scotch Fine 

Coppice 

with 

Standard 

Simple 

Coppice 

freshly 
sown or 
planted 

Totals. 


Aues 

Acies 

Acros 

Acres 

Acres. 

Acres. 

State 

Communes 

Hospitals 

Private Owners 

8,487 

26,081 

10 

36,964 

T.ro 

37,077 

24 426 
90,234 
16 
46,740 

47,848 

■274 

42,669 

3,426 

12,060 

27,912 

783,301 

299 

178,496 

Totals 

66,184 

44,247 

169,420 

90,791 

16,476 | 

386.00V 


The average annual production of an acre of forest, as calcu- 
lated by a Special Government Commission appointed in 1883, is as 
follows, for the different classes of forest : — 


High Forest / ^ 8<>c f h and 0ak 
( l onucrous 

Coppioe with Standards 
Simple Coppice 


70 cubic feet. 

70 „ „ 

56 „ » 

35 „ „ 
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Probably the production of coniferous forests was under- 
stated and may be placed at 100 cubic feet. 

The price of standing wood by the cubic foot varies as fol- 
lows, according to size and quality — 


Oak 

.. 9d 

to 8s. 

Beech 

... 4*d, 

„ lOd. 

Coniferous 

3d 

„ 4d 


(Coniferous wood hitherto only used foi pit props and wood pulp ) 

The pioduction o 1 ] it timber is vtr) profitable, and woodB of 
Scotch pine, spiuce oi Inch il out thn ty-five \ eai s old, are worth 
£40 lo £(>0 pei acre I i this case the soil being worth from £4 
to £10 per acre and the co'-t of sowing or pimting pet acre being 
from 2as to 40s the initial c iptal is from ]0 r >s to 240s., which, 
placed at 6 jer cent compound liitticst for thnt)-fi\e }ears, will 
amount to £29 md ibb, so tint it clear that this crop yields 
about I per cent 1 In al ovc fi^uics do not include charges for 
supei\iMou and laid tax wl ich aic, howt\er, covered by the 
receipts i i oiii thinnings is t\en thinnings in a Scotch pine wood 
twenty u us oil uc s iU il le it il oui £4 net } er icrc. 

Oik wood hi ds tie aim fmjlojnuntub in Britain, and large 
beech trees u< i\\ n into j 1 inks, which aie iltciwnrds used for 
miking gun stocks limitmc, iud other jurjoses, whilst the 
smaller beech tucs uc in ide into sabots (wooden shoes), the 
rn inulacturt ot wlnli iorm» a gre at lot al \id igc industry Al- 
though coil is j lontii ill theie is i fail sale foi fire-wood The 
avoruge poluct turn tlie ioiests ol Iuxembouig is placed at 66 
cubic ftet pci acre, woith including fne-wood 2-^d a cubic foot, 
and producing i tot il net ltyenue ot £19( ,682 

Beside the sales oi wool u small ic venue is obtained by 
leases ot shooting, pisturi^e, sale oi glass, broom, and by tempo- 
rary cultiyation in the tort sis producing altogether about £1 5,000, 
or 9d an acre lhe mtes foi shooting-leases, especially in forests 
where there aie red deer, ire increasing and may amount to Is 
6d an acre, and even more The forests are not fenced and red 
deer roam from forest to forest , except for their preference for 
larch, of which they rum the young plantations, they do not 
appear to be verj hurtful to the woods . hares are becoming 
numerous and do moi e damage, but fortunately rabbits are rare. 

The method under which high forests, except coniferous 
woods, are generally managed, is to go over the area every twenty 
years and thin them, trusting almost entirely to nature to re-stocs 
the area As a result ot this system ot periodic thinnings, many 
of the forests have become insufficiently stocked, bilberry and 
heather forming the soil covering, a sure sign of deterioration of 
the soil. The coniferous forests are generally clear cut at an age 
between 33 and 40 ^ears, as soon as they are large enough to 
serve profitably as pit-timber. The area after felling is generally 
34 



270 


FORESTRY IN THE ARDENNES. 


sown up for a year with rye and then re-stooked with conifers, 
generally b> sowing the Scotch pine or planting the spruce. 

As an example of a well managed private forest m this region, 
situated at a distance of about 60 miles from the Belgian coal- 
field 1 prof ose descnbing what is being done in the forest of 
Mirvsait, belonging to two brothers named von der Beche and to 
Dr Schlich the well-known luthor of the Manual of Forestry, 
who himself manages the^e woods Their total area is 3,000 acres, 
and they ate situated on undulating 1 ind on both sides of the little 
river la Lomme the picturesque old historic chateau de Mirwart 
being ibout 6 miles from the town of fei Hubert The best part of 
these woo 1 b i* on i northern aspect f icing the chateau and consists 
chiefly of beech up to 130 feet in height, with some fine oak 
and sycamore This wood cont nns 3,000 to 4,000 cubic feet 
per acre , in if an oak attuns a diameter of 2 feet in about 100- 
120 )ears, ind beech and v) cam ore the sune diameter in 80 to 
90 jears 

In other puts of the forest of Mirwait oak standards over 
coppice [ icv ill with beech tiee* some times i-ol ited an l sometimes 
in little clu-tt i s heic ilmoat e\ c i v v\ 1 c re the c of } ice stools ippear 
to be too old to give li lth> shoot- and the latte i ue ov r-haded 
the! cell st ind u 1- so Mi it im furthei tn mi ent as coppice 
with Su md u Is i-i unilwsdU Acbm^eof s\slem is ilso called 
for, beciUse the pi it e of cof | ice is const intly filling and oik bark 
hai Uy pa\ s for sti if f mg whilst beech st ind uds ale \eiy hianchy 
and y leid much ks«, timber thiu beech in high forest 

Besiles the ibove woods, theie is an aie i of 75 icres under 
simple eopfiu of oak with some ash hoinbeun and alder and 
125 icres uudei Scotch jnne poles < t different ages, up to 40 year* 
Laich has been pi inted 200 000 j hints ) aving been f laced in the 
blanks doit 40 to 50 years ago 1 ut these plants have been 
nearly all destrojed by red deei Larch diseise is also common, 
though -ome of the tree« 40 years old ue veiy fine and healthy 
Owing to these niisfoi tunes larch will in future be planted only 
experimentally on areas with a northerly aspect It is interesting 
to note that some natural reproduction of larch has appeared under 
the older laroh trees 

The beech woods and the irregular coppice with standards 
were managed up to 1892, when the present owners acquired the 
Mirwart estate under the system of periodic thinnings already 
described an 1 which give as had results as might have been 
expected High foiests can only pay when the ground is kept fully 
stocke 1 ind sheltered by a dense crop of trees, and the soil soon 
deteriorates when the cover is interrupted by exoessive thinnings. 
The areas under coppice with standards were also suffering from 
the bal repioduction of the old stools and the injudicious distribu- 
tion of the reserved trees The chief problem, therefore, for Dr. 
Schlich, when he undertook the management of these woods, was 
to substitute a high forest treatment everywhere lif the old 
coppices ani to dispose of the badly grown isolated beech and oak 
standards m the course of 8-10 years, whilst preserving intact for 
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future working the fine beech woods in front of the Chateau 

With this object in view, 1 000 acres are being oleared of all 
defective and over matui e trees and of the underwood, only pro- 
mising oak standards«and groups of beech polts or saplings being 
left intact , the area - is then planted with three veurs old spruce 
plants at distances of 8^ to 4 feet apart, the whole work, including 
the cost of the plants, 6s per 1,000, costing 25s per acre The 
timber which is being removed is sold standing at about £25 per 
acre, whilst the vilue of the futme crop, w hen forty j ears old, 
including the standards which have been left, is estimated at £80 
per acre All the stindirls have been carefulh pruned of dead 
branches and of low growing living ones less than three inches 
in aiametei, the (ost t f tin- oj er ition luing covond 1 v the sale of 
the bmnches prurn d oft in selling tb< tunler it is usu illy divided 
into small lots of '•tin ling liees, which have been previously 
inaiked and are sold Iv \ ublic auction the uudtiwool being sold 
se( u iteh by area in sin ill lots 

Tin. jiung spuce j 1 infations ha\f succeeded ulmirablj, the 
rate of ^rowth of tin c j pee shoots having been too slow to inter- 
feie with then ^lowth m inj of those jlantel in 1S94 aie already 
4 feet hi n h ind with shoots o* H fee t last jeu In some of the 
dnei parts Wejmoutl pne has been pi m ted instead of spruce, 
and some thioeyeus oil oik plinth hive ulso I ten planted on a 
small ireu and sevtial ihou-uni ash plmts on a locality specially 
suite 1 for t bi>s apt cits I he -j ruce i* planted in pits about 9 inches 
cube the pits bung du„ l> int n at Is 8d a d iv whilst the plant- 
ing is done by women at Is } er diem 

As soon as the 1 000 acres of lufenor forest have been dealt 
with, le , after 1902, the fine 1 eeth wood referred to above will be 
treated and regenerated natuiaHy There are some paits in this 
wood where pitches of bmall beten seedlings h ive already develop- 
ed, and the older tiee* suiiounhng these patches will first be 
removed and fine oak saplings five feet high planted in them, in 
order to get a large mixture ol oik with beech It is estimated 
that the regeneiation of the fane beech wood will not b concluded 
until 1930, when the areas pi intel with spruce will be ready to 
yield heavy spruce thinnings and also a supply of timber from the 
broad-leaved standards and thus the continuity of yield in the 
forest will be maintained 

Before terminating this paper I should like to refer to the 
piscicultural enter pi i?e of Mr von dei Becke Ho has prepared 
fifteen tanks with a total area of twenty acres, and stocked twelve 
of them with 40,000 small trout of the following species — Cali- 
fornian rainbow trout ( Salmo truieus ), American brook trout 
(S fontmahs) y Swiss lake trout ( Jruta lacusris ) American blaok 
jass, the small mouthed variety (Mtcroplens dolomeus), as well 
a9 the indigenous trout It is surprising to see how rapidly these 
trout increase in size, and I have just Been a basketful, caught 
with the fly, of 1 6 trout, weighing 81b° , which were put into the 
t*nk m April, 1894, when they were six weeks old, 
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Slide Rule for Angles 

lo give the Angle Comprised between two 
Compass Headings 

In plotting a compiss sur\ey, it is some- 
times desired to u-e the ingle cont lined between 
two beatings, 1 ithei tlnn to 1 ly off each from 
the Noith point A sli lo lule cm eisily be 
made out of two stups of wood c ir 1 or paper, 
which will si\o all the tiouble of additions ind 
suhst notions of mgl s T it- strips tniv be of any 
length sufficient to sliov the lulf degiee, say 
3G0 U X°05 =18 ineli s I hoe stups ire then 
ruled to scale showing leguo ind hilfdegiees, 
the quiitci lining obt un lb) otimition The 
rule \ is simph dm lei is ibove The lule B 
is similarly dm lei, but be us two rows of 
hguics Abo\ i the figures indiciting degrees 
is anothoi low showing the complement iry 
angle Tint is to si>, if X is the difference 
between tho two conpiss lei lings the angle 
required will b" X — 180° oi 180° — X, according 
is A is itsolf gi enter oi leSi tlun 180°, 

Now hnnpose the two compiss readings are 
300° and 240° ltoqun ed, the ingle between 
them The 0 of thescile A is bi ought opposite 
to 300 s on the scile B Opposite to 240° on A 
is found 60 w on B Above the 60° on B is 
found 120 , which is the angle required The 
illustration does not show the full giaduation 
of the scales, being two small, but the principle 
is clear 

Paul Vessiot, 

(In R4vue des Eaux et ForSte ) 
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Plant Pathology. 

Diseases of plants induced by Oryptoqamio Parasites , By Dp. 
Karl Freiherr von Tubeut English Edition, by William 
G Smith B Sc , Ph D Pp xv X 598 (London : Long- 
mans, 1897 ) 

When the German edition of this work appeared, early 
m l 894, it at once took rank as one of the most com- 
prehensive and accimite treatise s on the subject that had as yet 
appeirel, and the English edition c now have to welcome still 
dtmerves thistnhit* t > its merits for the author has taken the 
opj>oi t unit \ o i 1 1 ling oon"i 1< rabl} to the ulreadv bulky volume 

1 1h fang i-i— ] i is s ot j 1 mt*» now numhei so man} forms, 
that no ipolo^ in miv foi tieiting them sepaiattly from the 
v ( r} nuinc k us oth< r lipases of | lints 1 ut it should he clearly 
home in mind th it onh | utof tin \< ly wide suhjt ( t of the patho- 
lo,_> of [lantsc me ml i tins hull, is may he realily seen ou 
com] iring the n w eiition f b 1 1 ink s Kr nl heiten der Pflanzen” 
win h h is i] { u < 1 in tl ( int(i\il and of which the fir st volume 
i= levotidto the lm i is dot to non-living agents the second to 
those i tused l y \ u ism j lints ('not fungi ouly,) and the third to 
}atholo„K il stiU^ m lucei by unmals 

Thus con jiehm iu works on the whole runge of this vast 
suh|ttf are not w mmi_ md the student should observe that the 
standpoint fiom whuh i frtutise like this is written differs con- 
sider ihl> from tho-c issumed bv writers ou the general subject 
of f itholog), or those who deal with tl t moijhology and physio- 
logy ot the fungi 

Berkeley 1 r ink Soriuer, an 1 Hat tig have shown that the 
diseases of j 1 ints consiitute a theme ly itself which may be 
treate 1 w ith relt rence tidin to the symptom 4 and pi ogress of the 
pathological cou litions wheie the victim ot disease furnishes 
theprincipil phenomen i liscusstd or to the tiuses or agents which 
induce these pathologic il con litions These agents may be internal 
or external and the litter comprise factors of the nonliving 
environment or living or gamsms —animals oi plants in anti-biotic 
relations to the host, or victim 

The present large volume of more than 600 pages with 330 
lllustiations, is devoted as said to the narrower theme and bears 
witness to the astonishing progies«j made in the study of the para- 
sitic fungi duung the last quarter of a century 

Its subject matter is principally the fungi themselves, and in 
character it partakes of the nature ot a flora or diagnostic list, and 
a treatise on symptoms and therapeutics, with bibliographical refer- 
ences tor those who wish to launch further into this particular arm 
of the sea of knowledge It is thus neither a complete treatise on 
the biology of fungi nor a detailed work on pathology, but — and 
in this reside its peculiar characteristics — a volume compiled to meet 
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the wants of an increasing class of students who wish to know 
something of the parasitic fungi themselves and what plants they 
attack ; something of the mode of attack and tbe symptoms induced; 
and something of the suggestions for combating the diseases which 
have been supplied by experiments in the field It is thus a 
typical example of a class of book evolved under the stimulus of tbe 
practical spirit of tbe age, and, m fairness to all be it said, of a high 
standard of excellence as scientific literature ; further, it will be of 
no use to the crammer, to the examinee, or the dilettante, but 
must take its place on the shelf of the seiious worker, the true 
naturalist, and the educated cultivator of plants as an indispensable 
work of reference 

The book consists of two parts, of which the fiist contains 
chapters on the nature of parasites and pansitism. the reactions 
between host and paiasite, infection predisposition, preventive 
measures, anl the economic impoitanee of the diseases of plants, 
together with a shoit sumin u v of the facts of symbiosis. 

The second, and far largei part, is devoted to a systematic 
account of cr\ ptog time pirasite-j — the fungi proper, slime-fungi 
bactena and pathogenic algse being included Tbe system followed 
is that of Brcfeld, the sapiopb^tic forms being omitted. 

One fault of omission mu*t be mentioned, if only in justice 
to those who have done goo 1 woik in tins country : tbe English 
literature is almost wholly ignoied We hesitite whetbei to blame 
the author — who onh follows the too common pi notice of conti- 
nental writei s — or the editor for this In my case the latter might 
' have include 1 references to Massoe’s and Somerville's experiments 
with Plasmodiophora , in his notes, to say nothing of other work 
by English botanists. 

A feature in the work, which adds immensely to its value 
is the selection of photographic illustrations of the diseased plants 
themselves, showing how the victims of fungus attacks look. This 
is as near an approach to taking the student into the field and 
showing him the disease at work, as can possibly be made in at 
book ; and when we leflect that this — so to term it — clinical study 
is as important for plant diseases as it is in the case of human 
diseases, its importance is obvious Few people are aware how 
much there is to be seen and learnt in the natural history of the 
disease of forest and field and gaiden plants, and Tubeuf’s examples 
should stimulate botanists to pay more attention to the subject 
It is true the leproductions of the photographs are by means of the 
detestable 44 process blocks, ” whicn disfigure most of the hooks of 
tbe present age ; but I suppose we must agree that the choice 
lies between these or none, as prices and means go 

It will be evident that tbe boek is too large for even a brief 
‘ review of more than the principal headings, but there are one or 
two features of importance which stand forth in salient contrast 
to anything met with in similar works. 
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These are signs of the times. One of the most striking is 
the far too meagre note on selection of hard y varieties ’’—the 
word “ hardy ” does not accurately translate the original. From 
all sides we are now hearing that different varieties of viaee. 
potatoes, wheat, &c., show different diseuse-resisting powers, sad 
Tubeuf says, “ An important method for the protection of plants 
from disease. . . . consists in the selection and cultivation of 
varieties and species of plants able to resist the attacks of parasitic 
fungi.” 

The very brief account of what has been done with the vine 
and the reference to wlmt has been discovered about wheat, will 
only leave the reader hungry for more information 

Another feature of interest and importance in Yon Tnbenfs 
book, is the chapter on “preventive and combative measures, M in- 
volving the treatment of diseased plunts by means of chemicals. 
Here, again, I notice a lack of attention to the English literature : 
Berkeley, and other of our countrymen, had experimented with 
sulphur in various forms long before most of the authorities men- 
tioned had taken the matter up. Still, it is quite true, the intro- 
duction of Bordeaux-mixture, and its employment on the enormous 
scale adopted in France, Australia, America and elsewhere, have 
taught us much, and suggested more. It is a common mistake to 
suppose thut the intelligent application of remedial measures to 
plant-diseases does not pa) — t here are plenty of witnesses to the 
conti ary • but, nnfoi Innately, school and university courses generally 
have allowed of so little attention to the knowledge that must 
be utilised in canning out such measures, that even skilled farmers, 
foresters, and other cultivators of plants, have to enter upon these 
experiments quite unequipped for carrying them out properly. 

Tuheuf’s chapter of the “economic importance of plants” may 
be cordially — if sadly — recommended to all who are interested in 
the very necessary extention of technical education by the institu- 
tion of the agricultural school and colleges. He quotes the 
losses due to the Califoruian vine-disease (1692) at 10,000,000 
dollars ; in 1891 the wheat-rust cost Prussia over 20,000,0 001., 
and Australia something like 2,500,000/. Even allowing for large 
exaggerations — though reports from Sweden, India, Ceylon, the 
West Indies, and elsewhere suggest similarly large losses from 
fungus epidemics — in these estimates, it is evident that we have 
here to deal with annual losses of which even a saving of a very 
few pouDvis per oent. would be worth consideration ; and the 
comparatively meagre experiments to hand, hold out hopes of mneji 
mpre considerable saving, if steps are taken in time, with a doe 
and intelligent knowledge of the problems to be faced, and the 
methods of facing them. 

This most suffice for our review of this excellent book, the 
technical details of which are well treated, of the highest import- 
ance, and abounding with interest to the naturalist and botanist 
as well as to the technologist and practical cultivator. 
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China or Indian Ink. 

The Province of Wubu, *ays Consul Fiaser, produces the 
celebrated Indian ink more correctly called China ink (Encre de 
Chine), used by artists who p unt in water colours From here it 
goes to every part of China and all o\er the world m 1895 about 
two tons of it were exj oited to foreign countries from Shanghai, 
valued at £564 It may be made in other parts of C hina, but the 
best comes fiom this province I he materi ils with which this beauti- 
ful black ink is unde aro the following — (1) fee^amum oil, colza 
oil oi the oil expressed from the luge poisonous se d« of what Dr 
Brettschnei ler c ills the Dryandr i cold ita, or Elceococca verrucosa 
called by the Chinese Wu lung a tieo extensivel) cultivated in 
the Yangtsze valley md also well known in Jaj in , (2) varnish , 
(3) poik tat The lampblack made by the combustion of these sub- 
stances is classed according to the mateiials and the grade of 
fineness, and ilso according to the time t iken over the process of 
combustion The piste unde of this 1 mq black h is some glue 
added an i is be it* n on wooden anvils with steel hammers Two 
good hammerers can piej uc in i d ly 80 pieces t ich weighing half 
a pound A certain quntitv of mu k (of the muskdieij oi of 
Biroos camfhoi toi scenting it ml H >1 lie lies ue id ltd, the 
latter, the quintit) of which vane" fiom 20 t< 1(0 to to the lb 
being to give a metallic lustie JbemittiiiK thus j iej aied are 
moulded in moulds of cuud wood duel (which taki s al out 20 
days in fine v/e ither) and adorned with Chinese chuacteis in 
gilding About 30 or 32 ivt ra^e-sized Stic ks of ink goto the 
lb The price v irics liom 2^ ir le s jti lb to so mucL is £7 
per lb, there being over a doren different giahs Nt irlv ill writ- 
ing is done bj the natives tlnougbout this imint nse Empire, in 
Japan Corea, Tonquin and Ann un with this l him ink rul bed 
down on a stone ink slab aud aj plied with a j aint-biush of sable, 
fox rabbit, &c , u ur, set inalainboo boldei, and when not in 
use carefully covered with a piotecting brisscap The superior 
kinds of this ink appear to be used in China and not exported 

Kapok 

Kapok is the Dutch name for the seed-hairs of the white 
Silk-ootton tree Lnodendron anfractuosum, which grows through- 
out the East Indies, the variety from Javi being regarded as the 
best It is, however too short lji staple, too smooth, and too $oft 
to be spun into yarn Its chief use js for stuffing pillows, mat- 
tresses and sofas where its lightness, immunity from moth, its 
softness and elasticity render it superior to all but the best qualities 
of featheis, wool, and hair A valuable account of this interest- 
ing natural product is published in the Indian Agnoulturut for 
February 1897. 
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Ertodendron anfractuosum I s * a lofty forest tree, with a large 
straight trunk, covered when 3 oung, with prickles The branches 
are horizontal and arranged in whorl* In Jo\a, the growing 
trees are commonly u*ed for telegraph posts, as the branches grow 
so conveniently at right angh s to the trunk, that the} do not 
interfere with the wires 1 he flowers an large and white, and 
are iollovte 1 by diy cut umber-shaped capsules filled with black 
see is embed de i m *ilk\ I1a.11 s 

The seeds are sometmu 9 eden Thty }ield a bland tatty 
oil, the residual take bem^ used a* a cittle food In India the 
tree } lelds an almost opaque dark-red gum, winch is said to be 
astnn^ent and ha* l een used medicinally Ihe wool is soft, and 
1* u*ed in tinning From the 1 ai k there is some tunes prepared 
an inferior re Idish fihi t which is used loculi} for miking ropes 
and paper It possesses howevei no common i il y line and the 
barking of ihetnc* woulJ not tomj cn* ite foi the injury done to 
them ifc a source ol floss 

Ihe k ij ok 01 flo * is iccorling to present dtimnd, a. fibre of 
consi lerahle imjoitmu It is said tl at its elasticity and harsh- 
ness prevent it fiom becoming ni itteci like (be gcnci ility of flosses 
It is important us panted out by Dr W att, to guard against an 
error * nude by miny writers of viewing kapok is a generic 
trade name for all the silk-cottons — including that of the stmal — 
the floss of Bond a mala! ancum When th< demand for kapok 
first started Indian ex^oiters j laced on the maiket a quantity of 
vu\ dirty stmal lining 1 large percentage of dust as well as seed 
This was at once condemned an 1 wis sold at a price that would 
not cover the transport charges India thus fell into an inferior 
position, which might ha\ e been avoided if carefully cleaned fibre 
had been sent to Euroj e 

berious complaint is made in Austr ilia and elsewhere of the 
quality of the kapok sh j j e 1 from India Even at the low 
price of Indian kapok (about 3 d per lb ) it is found better to pay 
8£d or more per lb , lor kapok grown in Java The former is 
frequently received in such a filth} condition as to be almost 
unsaleable Ihe hydraulic or steam press packing of kapok tends 
to destroy that peculiar elasticit} to which it owes its value In 
addition, the packing tends to express a dark-coloured oil from the 
seeds left attached to the fibre, aud hence a noticeable difference 
in colour between the Indian and the beautifully white Java 
products 

At Java the trade has assumed a uniform practice. No un- 
clean ttuff is shipped, but the different grades of cleaning denote 
standards of quality , the fiist, ‘ extra cleaned, ’ is the first pick- 
ing of the crop, and is cleaned by machinery , the second, denoted 
as 1 best cleaned picked ” being all hand-picked and free from 
seeds, except an odd one here and there , the third, is simply 
designated “ cleaned ” It contains a few seeds, together with the 
“ Blahs,” or little knotty curly lumps, which are cast aside from 
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tbe higher grades Paoking i* all loue in straw ujats, and the 
floss is never tightly pressed 

The silk-cotton tree also grows m the West Indies, but for all 
praotioal purposes it is oounted of little value Consider ible diffi- 
culty was at first experienced in the imputation of silk-cotton, 
owing to its great bulk and the heavy cost of ti insport but this 
has been overcome by a silk-cotton press constructed by Stork and 
Company* at Henglo 

In the annual report of the Direction of the Botanical Depart- 
ment, Jamaica, 1884, the following remarks occur — 

“ It now only remains for some enterprising firm to initiate 
the collection of silk cotton m Jamaica anl to ship it in well 
packed bales for the European market It each cotton tree yielded 
at the rate of about 100 1b weight ot clean flo'ss there might be 
exported from Jamaica every year about 3 0)) bales ot silk-cotton 
ot tbe value of £9,000 ” 

In Ceylon, kapok is collected throughout the vill iges of the 
intei ior The season commences m May an 1 one crop is obtained 
each year , tbe tree reaches maturity about the fifth year 

Australia receives large shipments of kapok both from India 
and Java but it is difficult to obtain reh ible statistics concerning 
the trade It is entered at the locil Cu toms under all m inner of 
names, such as “ vegetable fibre ” “v g*t ible wool, “ siU-cotton, 
“ tree cotton,’ “raw cotton, and ‘ small cotton ’ 

So much attention is kapok receiving in the East Indies that 
tbe cultivation of the trees is even said to be ousting coffee in the 
province of Burma Kapok has not been receive 1 in England 
on a very large soale , 100 bales a month are sent fiom India and 
Ceylon (1 bale = 200 lb Ceylon 400 lb Indian), and the price 
varies from 2^d to 4d per lb — Imperial Institute Journal 


Non-Inflammable Wood. 

An interesting demonstration 

A vary practical test against fire of wood made non-inflam- 
mable by the process introduced by the Non-Inflammable Wood 
Syndicate, Limited, 2, Army and Navy Mansions Victoria Street, 
London, S W , was given to H M Office of Works on Tuesda) 
The demonstration, which took place on the «ite of the oftl ‘Mill- 
bank prison at Westminster, was witnessed by the Prince of 
Wales and many of tbe leading architects and builders of Loudon 
Two buildings precisely alike in all essential respects, were erected 
by Messrs John Mowlem & Co one of which was constructed of 
ordinary building timber, and the other of timber made non- 
inflammable by the new prooess The kinds of timber entering into 
tiie construction of both buildings were the same, viz,, tbe frame 
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and covering of pine ; tbe interior finish of ash, oak, birch, and 
mahogany Both buildings were attacked simultaneously by fllBMI 
produced by setting fire to equal quantities of dry timber tharonghly 
saturated with petroleum stacked against tho sides of tbe two 
buildings The result was most interesting. The untreated build- 
ing was qaitkly enveloped in flames, and before very long com- 
pletely gutted The treated building, on tbe other html, 
remained practically unaffected by the heat. An attempt 
was afterwa ds made to fire the treated building by piling 
np dry timber, thoroughly saturated with petroleum* 
against its inside walls and setting fire to it, but the blase inside 
failed to kindle the vails of the building, which resisted everv 
endeavour to set it alight The process by which this wood is 
rendered uninflammable consists of a series of careful manipula- 
tions whereby the timber becomes uniformly impregnated through- 
out its entire bulk and texture with a fire-resisting compound* 
after the natural ]uices ot the wood have been removed from the 
wood cells and vessels, which securely protects it from all danger 
of combustion And this protection, too, is permanent, since the 
fire-proofing substance with which the cells and tubes of the wood 
are impregnated is not affected by any change of climate or tem- 
perature , in fact, age adds to the degree of firmness with which 
the fire-resisting cri stuls adhere in the cells of the wood It should 
be stated, moreover, that the fire-treating compound is oolonrless, 
o lourles", and absolutely harmless to health. It does not attract 
moisture , it does not discolour the wood ; it does not affect 
materiall) the working of the wood , it merely adds a little to its 
weight In general it may be stated that treated wood can scarcely 
be distinguished from nou-treated wood It is also stated that the 
treated wood is largely protected from dry-rot, insects, worms, 
&c 

The wood treated by this process, it should be added, appears 
to have no effect on the tools, as far as sawing, planmg, Ac., are 
concerned and it is as easily worked as ordinary wood. 

The War Department of the United States is about to 
adopt the process for the treatment of all timber to be used in 
ammunition stores, forts, barracks, Ac. The Japanese Govern- 
ment has also adopted it for the treatment of all timber entering 
into the construction of the two cruisers now being built for that 
country m United States ship-yards In addition to this, several 
of the newest and largest office buildings m New York City have 
no wood nsed m their construction except that fire-proofed by this 
process. Many leading architects of the United States are like- 
wise specifying wood treated by this process. 

Already plants for treating wood are in operation in New 
York City, Newport News, and San Franoisco, and others are 
erected in Philadelphia, Chicago, and other cities. A plant 
capable of treating large quantities of timber is now being erected 
m London .— Timber Trades Journal . 
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Monograph of Indian Bamboos* 

The Government of India has recently issued a circular 
inviting attention to the publication (as Volume VII of the Annals 
of the Royal Botanic Garden, Calcutta) of a monograph of Indian 
bamboos, bj Mr J S Gimble M A of the Imperial Forest 
Service The hook his received the highest commendation from 
Sir Joseph Hooper, and contains an account as well as an illustra- 
tion, ot everv known species of bamboo found in the Indian 
Empire The price of the hook is we understand Rs 14 Copies are 
procurable from the Superintendent of the Roval Botanic Garden 


A Forest School for Burma. 

We ire gl 1 1 to heir that there is some probability of effect 
being givtn to the proposal to e^tibli-sh a Verniciilar Forest 
School m Burm i for tiaimng recruits for the executive otaff of 
the Department, the necessity of which has lon,_ been admitted 
The new school will probably h ive it>» head-quarters at Tharrawaddy 
m the Pegu cm le 


Schlkh’s Manual of Forestry. 

We would invite the attention of our leaders to the reduc- 
tion in the pi ic 3 of Dr Schhchs Manual of Forestry, as advertised 
on the cover of this number 



CHURCHILL AND 81M S CIRCULAR, 


VII TIMBER AITD PBODTJOB T BAD B, 

Churchill and Sim*s Circular* 

4th May, 1897. 

East India Teak. — The deliveries for the first live months 
of the year amount to 8,401 loads, against 9,592 loads, in that 
period of 1896. In May, 1897, they were 1,645 loads, and in 
May, 1896, 2,411 loads. A certain dulness has overtaken the 
market : prices in London are quietly maintained, but the volume 
of business is not quite satisfactory. Floating cargoes are sold 
bo far ahead that they are not easily affected one way or the other 
but fears are felt as to the ultimate effect of shipments of inferior 
wood attracted to European markets by the rise in price. This 
effect, if felt, must be transitory ; unless sold profitably such 
shipments must promptly cease, and in any case, they can be to 
a large extent detached from regular shipments. So long as the 
existing condition of affairs political continues, the demand for 
good wood will absorb the supplies. 

Rosewood —East India.— is in good demand at steady 
prices, but shipments must not be large. 

•Satinwood — East India — For Figury wood there is a good 
demand, and both logs and boards sell well, but for plain wood 
there is very little enquiry. 

Ebony. — East India. — Small parcels of good logs would 
bring fair prices. 


PRICE CURRENT. 

Indian teak per load £11 to 

Rosewood „ ton £8 to 

Satinwood „ sup foot. 8d. to 

Ebony „ ton £7 to 

MARKET RATES OF PRODUCE. 
Tropical Agriculturist , June , 1897 , 


£16 

£10 

12d. 

£8 


Cardamoms 
Croton seeds 
Catch 

Gum Arabic, Madras 
Gum Kino „ 
Indiarubber, 


Myraholams, 


Assam 
Burma 
Madras 
Bombay 
„ Jubbulpore 

„ Calcutta 

Nux Vomica, Madras 
Oil, Lemon Grass 
Orchella, Ceylon 
Sandalwood, logs 
„ chips 
Sapanwood, 

Seed lac 
Tamarinds 


per lb. 3s. 
per cwt. 85s. 

„ 9s. 3d. 

„ 35s. 6d. 

„ £45 

Is. 9(1 
Is. 4d. 
3s. 9d. 
4s. 3d. 
4s. 

4s. 

7s. 

2$d. 

10s. 

£30 
£4 
£4. 

70s. 

7s. 


per lb. 

»» 

per cwt. 


per lb. 
per ton 


to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 


3s. Id. 
86s. 
32s. 6d. 
40s. 
£55. 

2s. 4d. 
2s. Id. 
5s. dd. 
8s. 64* 
7s. 

6s. 

7s. 6d. 

12s. 6(L 
£50. 
£ 8 . 

£5. 

80s. 

8s. 
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The Export Works in the Bamsu Forest, Jaunsar 
Division, School Circle, N.-W. P. 

The Bam mi Deodir Forest which is leased from the Rajah of 
Tehn Garliwil, n simile! on the light bank of the Tons River, 
■nd comprise** an aiea ot 2 323 acre** 

The stock consists mainly ot Deodd t with a mixture ot Rai 
(Ptcpi 1 for/ndn) Moi in la ( Abies ^mithuma var Ptndrow ) and 
Kliar-u oik Qmuus s&mfcar/ i/olia in the upper porliotis and of 
Kail (Piuu s ( ru j l<ta) and Bin oak (Q incana) in the lower portions. 

A Working plan tor this and the neighboui ing deodar 
forests IcisecJ from the Kijdh of Tehn, fiom 1835 to 1905, was 
drawn up bj Mr Heaile, Deputy Consei vator of Forests, and came 
into force fiom 1-t A]inl 1885 

The main provision ot the working plan is that not more 
than 2 000 green deodar tre<»-> aie to be felled unnualh, from the 
b oc*ks set uside for the corresponding period, together with all 
availuhle dry deodar trees from the areas iu which the green trees 
are felled. 

In accordance with the provision of this plar, work should 
have commenced in Bamsu during 1892-93, but owing to the 
disaster to the Deota slide anJ other causes, the work m the Deota 
forest was delayed and fellings in Bamsu did not oommenoe 
till 1893-94. 

The total number of 1st class trees *. e , those over 6' in girth 
contained iu the Bamsu forest, according to the valuation sur- 
vey made, amounts to 12,725, besides which there are 11,029 
2 nd class trees i. e , those from 3' to 6 m girth. 

Under the provisions of the working plan 6,000 1st class 
green deodar trees were authorized to be felled, but the actual 
number cut has only amounted to 5,799 green and 3,020 dir trees, 
the felling and sawing work having been completed in Decem- 
ber, 1896. 

36 
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The total outturn from the above tree? has been is follows — 


Broa 1 gauge Sleepers 
Metre gauge Sleepers 
Karis 10 x 5 x 4 


10* X 10* x 5| 
6± X 8* x 4 i 
bX 5x4' 


c ft 
31,465 
3,98,109 
.. 1,592 


4,31,166 

The average distance of the Bamsu forest from the Tons 
river is about 7 miles, the line of export which is along the gorge, 
being interiupted in the mi Idle by i piecipico and wateifall of 
about 500 feet perpen licul ir height 

It had at first been inton U 1 to construct two sections of 
water slide with a wire rope shoot down the precipice 1 ut the fate 
of the Thadior slide in August 1889 and tlujgreat success of the 
Deota and Thadiar sle Ige roids decided the idoptiou of the 
latter method of transport 

The upper and lower se tions of the B unsu khud 
presented no great difficulty in th selection of i good line 
for the sledge loid but the lowei joitiouot the u| j i section 
called the Bimsu gorge when the stu mi dishes through a 
precipitous Jchlefoi a di^t m e of 2-00 f t } i * nt 1 ilinost 
unsurmountable difficulties A goo 1 line \m> li vvevu tventully 
found and 1 ill out f rim ij ill \ b\ Bun lit limn 1) ift I ore*t Km 
ger, under whose direct supei vision the works h ive been cirried 
out 

The total estimate for the works inclu hug bull lings wne 
rope shoot <kc amounted to Rs lb S17 nn t R«. 22 7 H) pro- 

posed by the frimei of the woi king }lm 1 ut ovnng to the exer- 
cise of economy and cai etui supei \ lsiou the ictu il co^t unouuted 
Rs 1 4 G04 only 

{Subsequently luung 189o-96 i slioit lei _th of w iter slide 
aggregating 8 450 feet v\ is ad le 1 above the upper section, at in 
additional cost of Rs 1,188 

The construction of the sledge load was commenced in 
November 1892, and completed by the middle of July 1894 and 
the following is a geneial desonptiou of the woih, and the order 
m which it was undertaken 

I Cutting and sawing the timber required for the bridges 
and roadway the work having been started as early as possible 
m order to allow the timber to season before being used 

II Cutting and embankment woik which was very heavy 
This part of the undei taking it was important to complete as 
early as possible, so that during the raius of 1898 the embank- 
ments might settle themselves and the unavoidable landslips 
which ha} pen on all now roals in the lulls might take place 
without damage to the roadwi} when laid 

III Blasting of erations, which were very heavy, and which 
it was important to do b) degiees thus avoiding unnecessary 
work which often takes place if doue in a hurry 



SYSTEM OF ROADWAY AND SLEDGE USED 
ON THE BAM8U SLEDGE ROAD 



ELEVATION 
Scale $ Feet*l Inch- 





BAMSU WET SLIDE 


I 

3 . 
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IV Construction of the piers of the mam bridges, which 
were all done by skilled masons, and on daily labor under proper 
super\ lsion 

V Lajing down of about miles of Rmber roadway, the 
work having been commenced from the top, so that the sledge 
road was usel for the transport of a good deal of the timber 
required for the mi 1 He and lower sections, ind thus a consider- 
able saving w is tffe ted on the co*>t of curruge by meuns of coolies. 

VI Li\mg the beuns md completion of 57 timber bridges 
on both sections of the ble l^e load 

VII The (Kction of the wire rope shoot in three s pan 9 , hav- 
ing an ig_r(gitc length of 182 t ft an 1 a totil full of 881 ft down 
the j. reel} i tons giound ltlow tin Bimsu ^orge 

Ihe Bun u slelge loif lus 1 een coiisti uc to 1 in two sections, 
ciHed the uj f ei in 1 the low i, is it co ild not be male continuous 
on ict ount t f the p recent e of i stupendous cliff aud a waterfall 
in the mil He tire idy it fern 1 to 

As st it( 1 How the liiterv il between the upper and lower 
sections counts ol i sene* of precipices hiving a total fall of 881ft. 
dowi which i thi c sj in wire rope shoot, with an accompanying 
carr) ing t m an 1 iou n h trick, b ive been snccessfullv constructed 
X ho ^enn il nittm of the B unsu sled„e road is similar to 
the Deoti md 1 h i h ir sledge roil^ of the Deota range constructed 
in 1884 ind 1S89 detuh 1 lesenp hons of which are contained 
m printed repoits d ited Sep tern bet 1885, and April 1890 

Tor those who hive not sten these lapoits the following brief 
description with the iccomp iii}iu 0 dugruns may he of interest 
Ihe Bimsu sledge roid commuices at a convenient point 
in compartment I of the Dhikun Block the depdt where 
the roal begins hiving hen sohited on account of its being 
the central point to which most of the tnnbt r from the upper 
part of the Fortst had to be earned 

From this point the sle Ige roal follows the Bamsu stream 
where the ground was found to be fairly easy, to the entrance 
of the Bamsu gorge already described 

The total length of the uppier section which terminates on the 
edge of the cliff where the wire rop>e “hoot has been constructed, is 
9 819 feet and mclules 2,200 te coiistructei in the rocky Bamsu 
gorge 

In this part much blasting hid to he done and the stream has 
been crossed se\en times in order to avoid heavy rock cutting 

The total length of the lb briiges on the gorge portion of the 
upper section aggregates 1 1 00 feet 

The lower section of the sledge road commences at the foot 
of the cliff at the pi ice where the wire rope shoot terminates, and 
runs down through fairly easy ground to the bank of the Tons at 
the Mora depot where the sleepiers are stacked and launched. 

The work on this section was much easier than on the upper 
part of the sledge road, but still there was some heavy blasting 
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work to be done near bridge No. 6 and the stream had to be erossed 
six times on this section 

The length of this lower section of the sledge road is 9,551 ft. 
and the total length of both sections, including the branches at 
the depots iggregates 19,370 feet or 3} miles, as compared with 
1£ miles ol sledge road first constructed at Deota, and 1J miles 
afterward consfructei at Thadiar in the Rime Range 

The totil number of blasts exploled was 3,456 and tbe 
amount of powler used amounte 1 to 754 lbs It is satisfactory 
to be able to state that no accidents of any lmpoifcance occurred 
daring tbe pr >gress of the blasting work 

The diainage of the slelge road has beeQ carelully attenled 
to the water being let off below the i >adway by a system of 
rough troughs 

There are in all 57 mun bridges ml vulucts on the Bamsu 
sledge road the aggiegate length of which is 3,894 feet 

The puntipil an! most lifficult bulges to construct were 
Nos 2, 16, 21 and 23 ill on the up( oi section 

Bridge No 2 his been constructei in in especially nvkwird 
pait of the B unsii gorge the lai ge be mru supforting the roadway 
being fixe 1 into the rock on < ich Mde x t i-»k of no little difficulty 
In all dangerous pi ices strong railings hive Ixtn erected on 
both si Jes of the bridges and have been round most effective in 
preventing accidents 

The Wooden roi Iwa) over which the sleJges run consists of 
longitudinal oeam^ generall) 12 or 10 ltet long bv 5 by 5 * 
placed 2 9* ipart anl connected by means of trmsverse 
beams 5 to 5£ long by 5* by 4 spaced from to 3 apirt accord- 
ing to tbe gradient of the road 

In the transverse karis or beams are cut nick*, from 6" 
to 10 wile and £ deep in which the *ledges run When 
these nicks become too deeply worn, a i lece is out out of 
sleeper or kin, anl the place is filled bj a loose piece carrying a 
new nick at the correct elevition These loose pieces, insteai of 
being rectangular, have one si le cone 1 and ire insLrtel fiom the 
rear, so that the friction of the sledges ilwavs downward, keeps 
them tight up to their seat 

The longitudinal pieces and cioss beams are all joined together 
by means of strong moru oak ( Qnerrui dilatata ) pegs and tbe 
whole roadway is firmly embedded in good ballast 

The gradient of the sledge road varies fiom 4° to 11J* 
or from 1 in 14 to 1 in 5£, the average being about 6 
degrees 

On steep gradients in order to restrain the velocity of th9 
sledges, thecross pieces are placed 3 feet apart and rough grained 
timber suoh as chir (Pmws longifoba) is use 1, whereas on low 
gradients the cross bars are placed 2 feet apart and fine grained 
Hard timber such as tun, shisbatn, <fcc , is used, deodar being 
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employed on intermediate gradients A great economy in the 
use of oil and soap has thus been effeotea by the perfecting of 
these simple bnt important arrangements 

The sledges employed on tbe Bimsu sledge roal are some- 
what larger than those used on the Deota and Thadiar sledge 
roads, but are built on the same plan, as represented m the 
accompanying diagiam 

The large sledges used for slelging B G sleepers are 11 feet 
long and 2 4 wide whereas those u^ad for sledging \L G sleeper* 
are the same brealth but 9^ long only 

The scintling of the i unnei s of tbe slelges is 11 X X 
lj and 9£ x 4| x If an 1 the best timber foi the runners is 
found to le the two loul oiks called Him (Q lercua annular a ) 
and M )ih (Q ur us dtht ita) but stnshain is also used tor the upper 
bars and h m lies of the sled n ess 

The slel„os ire constructel to carry 15 B G or 25 M G, 
the deal weight being over a tm 

The slo Iges no wjrkel h\ two in< n it 1 eing the principal 
dntv ol the man in fiont to guile the sledge into the grooves also 
to pull oi resti mi the slelga accoidmg to the gra lient , whilst 
the man behinl inoleiates the pac of theslelgeby means of a 
rope attached to two lion rings or pushes it foiwurd as necessity 
arises 

At first the slelge men after leaching the lower dep6ts 
an 1 depositing th<n ti eight Irag^ed the slelges up ugam along 
the roid but this pi m wis soon given up for the easier one 
of carrying the ‘•lelgis upon their shoul lers 

Man\ suggestions (or h akes or liags have been made hut 
no practical arringeinent ex ept the free use oi <*nl on the steep 
gradients has yet been at lived at 

1 he effect of ver\ wet weirher on the sle Iging is that there 
is consiierable difficulty in starting the slelges even on steep 
gradients , but when once stirted they te 1 1 to b>lt, so thit at 
such tunes sledging i* either altogether piohibited or permitted 
only on the con lition tbit three men two behm 1 and one before, 
take charge of each sledge 

The working of the Bamsu slelge road has been found to be 
the most satisfactory of the three sledge roids constructed in 
the Deota Range and this is rnainlv ine to the extra care bestowed 
on the laying out nd careful perfecting of the road wav also 
to the kind of timber used as ilreidy explamel, and to the use of 
beds of sand on the steep gradients, which act in a most effective 
manner m checking the velocity of the sledges when passing 
over them 

Only two serious accidents have occurred daring the working 
of the sledg road, which resulted m two meu being killed, bat 
theacciients were munly dne to the mens inexperience and 
carelessness and not to any fault in the construction of the road. 
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The following is a statement of the financial result of the 
Bamsu sledge road fiom the commencement of its working m 
April 1&94 up to the end of Maich 1897 

The total number of M G md B G sleepers and of other 
pieces of timber ti insported dining that period amounts to 
3 57,104 The actual cost of the sledge road, amounted to 
lls 14,604 

The actual cost of woiki g down the ibove timber by means 


of the sledge load stands as follows — 

Rs 

Actual cost of sle 1 gin g the iboie timber amounts to , 12 316 

Add cost of making an 1 repining sle Iges . 1,491 

Ditto r< p ills to «kd,.e load . 1,145 

Miscellaneous items oil, so ip &c . 637 

Total Rs 15 769 


The total expi tiditure inclined on the sledge roid including 
original cost &c lsrlurefon Rs -iO -59 “5 iNow hit tin d ove timber 
been tnnspoited 0\(i the s ime list me viz 3J miles on coolies’ 
backs, the utuil cos) woul 1 hue miountcd it 1< ist to Rs 97 6b7 
Iherefoie the net hnimnl lesult of tin Bunsii slelgeroidup 
to the end ot irth 1897 > a „nn of Rs >7 8b 7 — 30 393 

or R. 67 474 

As a lakh of sleepeis ha\e jet to be truisportel by its aid, 
the ultimate saving effected 1 y the use ot the Binisu ‘delge road 
insteid ot coolie c iimge, will jiobiblv unouut to about one 
lakh of i n pees 

Ihe Bamsu wire rope shoot which connects the upper and 
lower sections of til sledge loul cou^ists of three sp ms ba\ ing 
an aggiegate length of 1 825 leet 

The total fall is 881 feet and the spins and gradients aie as 
follow- — 

2Vo of Spans Gradients Virtual height 

I 634 feet 2b degrtes 274 feet 

II 759 „ 31 i „ 402 „ 

III 432 „ 27 , 205 „ 

Total 1,825 feet 881 feet 

The wires used consists of Bulhvant s patent steel £ inch 
diameter wne ropes, which combine strength and durability with 
lightness and are fir sujeiior to the ordinarj galvanized iron 
wire ropes though more exj ensive 

On the fust and thirl spins a single wire is the means 
adopted, but on the mid He section, which is the steepest, a double 
endless wire running roun 1 two wheels or drums with their 
axles approximate]} vertical, has leen emplojed, and works 
satisfactory 

On the upper and lower spans the sleepers aie attached to 
the wire ropes by means of moru eak saddles which reduce th? 
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wear and tear of the wire caused by the friction to a minimum 
and are found to work fairly well At first it was intended to 
use soft iron hooks or saddles is in the case of Dandot Colliery 
wire rope shoot in the Puujib, but the oak saddles are found to be 
preferable 

At the lower en Is of the spans the ropes are given the proper 
tension by means ot rough winches to which the ropes are firmly 
attached 

The mi Idle section is ilreidi -<t ited, consists of a double or 
endless iopo j losing ronn 1 two wheels, this arrangement being 
adopted on account of the gndient having been found too steep 
for the •'ingle rope 8} stem 

To the lop ne faiml} itt iched two cars, the loaded car, 
cairving font \I Gr slec p r* h tilling up the emph c ir, winch is 
then lo uled an l --ent lown from the othei side of the wheel 

I he working of the single wire rope sections is found 
to be furh s iti"fai toi i but occ i-ion \llv the sleepers fall off 
through the sudden bieiking of the o ik s iddles or some other 
mishap ilso if the tension ol tlie wire hippens to bo too great 
they occ isionillv get sm islie 1 ignnst the timber bai ners erected 
at the lowti en J ot the sj his 

Tin working of the mid lie section is found to be the best 
and though some \ h ir slow t iewei lire i iges take pi ice 

Hie tot il cuiNin. c i| kii\ ot the B unsu wire tope shoot 
250 sleep r- pn cl iv only , in 1 i-» the wire ropes began 

to show stgn^ ot we u m l to ir ittet ibout 20 000 sleepers 

hil lieen sill the wot k vvis liscon tin tied effect ill \ since it was 
foiinl tl it the tost ot c u n ige b\ me ins ot co< lie-, over the same 
sections imountel to ahent the same co»t li 8 pies per sleeper 
The hieak ige^ n 1 d nil i^e in the c ise ot flic wite rope shoot aho 
amounted to ibout 6 j ei emt w he it is in tlie c isc ot coolie ear- 
ruge iris m ul> ml Unltr tlie c n c iiiih ince*. tlieretore, the 
slioot was ibiudone l, but its use his had the effect of reducing the 

cost ot coolie carriage fiorn one anna to 7 or S pies per sleeper 

and has theiefore resulted in a considerable saving 

It has been already mentioned that after the completion of the 
sledge road wire rope shoot, it was found desirable and practi- 
cable to construct a length ot wet slide or “flume” to join the 
upper end of the sledge road in the Bamsu khud. 

The total length of the wet slide, which was oompleted in 
July 18^5, is 3,450 feet and the original cost amounted to 
Rs 1,188 

It is constructed on the sune principal as the old Thadiar 
slide winch was used for about 10 jears for the export of timber 
from the Deota Forest, but instead ot high and expensive retaining 
walls, which often shook down, a system of rough trestles has 
been emplojed for supporting the slide, and these have been found 
much cheaper and more satisfactory. 

The slide consists of a rough trough formed of three planks 
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measuring from 6 to 10 long by 11" wide and 3* thick, the mside 
measurement of the slide being 11" by 8£ 

The beams are roughly jointed but no nmls are used, and the 
accompanying diagrams repiesent the nature of the wet slide 

The slide is hrmlv wedged into block, sleepers or small logs 6 
long by 15 diameter flat ed at intei val* of 5 to 6 apart, these' 
being supported on rough trestles or embedded in rubble masonry, 
according to the nature of the ground 

The maximum giadient ot the slide is about 20 degrees and 
the minimum 5 degrees 

The timber u*-ed for the beams of the slide is kail ( Ptnus 
excelsa ) and for the trestles and Hock sleeper* an} kind of com- 
mon wool such as oik, chestnut birch &c 

A plentiful *uf ply of w iter is lequired to work t le slide and 
this is let in at intei vah of lbout 200 } aids according to the gradi- 
ent and leaky coniition of the slide 

A rough method of caulking is effected by throwing in dead 
leaves which fill up the joint* 

The M G slee^eis are hum lied on their broil sides, and B 
G sleepers on their ninow si les the \ ice at winch they travel 
naturalh de[ cuds on the gralient and unount ot w iter available, 
&c 

As jams sometime** iuleylue a numb r of chiuhidars are 
Stationed along be slide to be 1 } the slecjeis ilong 
Iheve jims ne due to the 1 llowing causes — 

1st — Stones getting lino the sli le 

2nd — One slee} ei trivilling on its narrow suiface getting 
alongside of inothc i on its hoal *ide 
3rd — Insufficiency of water due to bought leikagc, &c 
At the Bam«u foiest s iftcn nt wutet lemains in the khud to 
work the slide lor about mint month* iu the e ir, but at the old 
slide in the Thaliai khui of the Deota forest the working season 
only lasted from 15th June to 15th October and again for a 
month during March after the melting of the snosv 

From July 1895 up to March 1897, the following timber has 
been slid at Bamsu 

M G sleepers = 17^,000 

B G ditto = 9,800 

Kans = 6,000 

The financial result may be represented as follows — 

Cost of carrying the above timber on men s backs over the 
length occupied by the slide at various rates Rs. 6,080. 
Deduct 

(а) Original cost of slide Rs 1,188 

(б) Tost ot working down the above 

timber by means of the wet slide „ 1,270 

(c) Repairs, improvements, &c .. „ 222 


Total ... Re 2,680 £,680 
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Net gain m favor of the wet slide ... ... Re. M0QL 

As were are about 50,000 sleepers still to slide, the net 
financial result will probably amount to about Rs. 4,500 net 
profit. 

Mention has been made above of the old Tbadiar slide ; fog 
those who are unacquainted with its former exiBtenoe and antuneljE 
fate, the following brief description may be of interest 

The old slide was situated m the Thadiar khud winch drains 
the Deota forest, the total length being 12,000 feet and original 
cost Rs. 26,000 

It was constructed in 1878 on much the same plan as the 
Bamsu slide above described except that a large expenditure was 
incurred on retaining wall*, rook cuttings and tall masonry piers 
which very often came to grief from the action of floods vibration 
of the slide, Ac 

IJae Tiiadiar khud having a large catchment aiea of steep 
hill sides running up to 10 000 feet, is subject to sudden floods, 
landslips, Ac, so that the slide was continually getting damaged by 
floods, fulling rocks, boulder*, trees Ac , and was a source o t cout 
stunt anxiety to the officer in charge, especially during the nuns. 
On the other hand the Bainsu slide being situated high up near the 
source of the Bamsu khud, is not nearly so liable to damage from 
floods as the Thadiar wet slide was, and therefore works meuch 
more satisfactorily, also being situated in the cooler climate, the 
timber is not liable to shrink and warp half so much at the Thadiar 
slide which became unfit for working unless there was a large 
supply ot witer avail ible to counterbalance the leakage, Ac. 

However, the Thadiar wet slide may bo said to have worked 
well for about 10 years the fluunciul result up to the date of at* 
total destruction on the 8th of August, 1889, being estimated at 
Rs 38,000 

As the readers of the Indian Forester of that period may have 
forgotten n description of that catastiophe given in one of the, 
numbers of that time, the following is a brief aocouut of wluut; 
actually happened 

About 6 p m on the 8th of August, the year above stated, a 
furious storm burst on the Deota ridge, 6 inches ram having been 
registered in a few hours 

About 10 p in a tremendous flow of water, mnd und d&bns 
of all kinds, reached the head of the slide, die water, from the 
marks left on the banks, having been abont 40 feet deep 

This flood swept down the valley in a senes of raabasr oaased 
by the temporary damming up of the khud,, at narrow places, and 
in the course of a couple of hours it completely wrecked and 
carried into the Tons river nearl) the whole of tne timbei slide, 
notwithstanding the fact that it was in some places situated 50 feet 
above the stream. The catastrophe was unfortunately aocompoalfrff 
by the death of 12 choukidars who were asleep in a cate pear the 
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head of the side 20 feet above the stre un Their bodies were 
never reco\ u d hiviu n been apparently ground to paste in the 
mud and bouliers 

The transporting power of the tonent was enormous, large 
bouldeis weighing from 20 to 100 tons h mng been carried along 
for hundieds of yaids, by mems of the mud, which being after- 
wards washed away, these boul lers in u now be found deposited 
high and di 3 along the bed oi theThadur khud About 3G 000 
sleepers were also washel into the Tons River from the Tbadiar 
Depot Of theso al out 10 000 were never seen igain, and the 
total loss caused b> the flood amounteu to about Rs 40,000, toge- 
ther with the 12 lues referred to 

As regards t ho compa-ative merits of sledge roads, wet slides, 
and wire rope sliooU, the expenence gained in the JaunBar Divi- 
sion of the School C licle tends to demonstrate as follows — 

That si dgc 10 iK are b} fir the most leliable means of 
transpoit beciu^o tbej irt not ( -o 1 il lo to be d imaged by floods 
and landslips is wet ‘■lidea ml on besides be woiked all 
the yeai outi 1 lhe tin mg i i| icity is pi icticallv only 
limited by the nuinbei of s l„e> uil men employed, wheieas the 
working of wet sli It-^ cutueh de[ en Is on the unount of water 
available at difFeieut seapon" on tl e le il u^e, <Lc 

Sledgt loads die il»o i most [ opal u moans of transport with 
the hill men, an 1 qunrels «om tin s t ike i heo amongst the coolies 
as to who are to be illowed to use the ‘•h dgps 

Regarding the use of wire lope ‘•boots the tx; enenco g lined 
in the Jaunsar Dnision, is too lirmtc 1 lo eud le 1 decided opinion 
to be given as to their general suitdlih in the foirsts of the Hima- 
layas but as fir as tlie ex| linenf tuel itBinm goes this 
aerial structme is unj 0] ul 11 lulcdly liffi ult to werk, eau es 
breakage and lamage to d h o 1 m iu cf lhe 4 eoj or-> ind in tins 
paiticular cas 9 was no suing in therostol tiansjort ovei ordirnry 
coolie carriage, excej t that it« construetion hid effect 111 outing 
the coolies to lower their earn mg iates o\ei that jartuulai sec- 
tion of tbo line of export 

E Me A M 


II.-OORRESPONDENOE 

Extraordinary Irregularity in the growth of Teak. 
What is the cause ? 

During the past working season while engaged on Working 
Flans, I had oeuwon to count the im r s on »oine343 teak stumps 
and it was impossible not to no me lue extiaoi iinary irregularity 
in the growth as exhibited bv the riugs 



extraordinary irregularity in the growth or 


Ordinary irregularities, of course, occurred in plenty, Aft 
what I now wish to draw attention to, is the curious way in whiojl 
cycles of normal an l ihnorin illy slow growth alternetfd m I 
should »ay, 75 pet cent ot the stumps counted iue accompany- 
ing diagram will lllustiate my naming, the distance between 
eich conceutnc cucle being supposed to lepreseut 10 years* 
growth 

Suppose, foi instince tlieimur lings exhibited iaiilv norttli 
growth Attei a number ot years rlie rings become so ciowded 
together, as to be difficult, it not impossible , to count wit b certainty. 
Then aftei i period v living in each tase, but generally some- 
where beetwen 10 and dOjeaia the growth again become normal 



and continues so tor some years, onl} , perhaps, to again become 
very slow There may be only one cycle of ‘‘low growth during 
the life of the tree (excluding, of comse, slow growth due to 
advanced age) oi there may be more The general number is 
two or three, but four were noticed on two or three occasions. 
The duration of the cycle- of slow growth also varied cons* derably ; 
m some cases they extended over 40 or 50 years but the most 
common period was 20—30 years 

Summarising shortl>, the growth of the whole tree consisted of 
alternate cycles of normal and abnormally slow growth, each cycle 
(both of normal and abnormal growth ) extending over u varying, 
but generally considerable, number of years. 
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In the forest examiued, at any rate, there can he no doubt 
about the fact that the cycles of slow growth have occurred and 
are prdbably still occurring, but what is the cause to which they 
must be attributed ? Reduction in the rate of growth evidenced 
by narrow rings can generally be attributed to one of three cauees 
viz . — 

(1) Damage by insects. 

(2^ Crowding and overshadowing by faster growing trees. 

(3) Damage by fire. 

No. (1) may be left out of consideration altogether, the length 
of time over which the damage extends rendering it absolutely 
impossible that insects should be the cause. No. (2) without doubt 
explains the damage in some cases, but it seems to me that in the 
majority of cases fire is the cause of most of it. My reasons for 
coming to this conclusion are as follows : — 

(a) The suddenness with which the chauge from normal 
to very slow growth takes place. 

(?>) The very large proportion of trees exhibiting this 
appearance 

(c) The occurrence of 2, 3 or even 4 cycles of slow growth 
during the hie of the tree. None of the arguments can be said to 
tend in any way to prove that fire is the cause of the damage, but 
they are negative arguments against the cause being overshadow- 
ing or crowding. If the latter were the cause, the change from 
normal to slow growth would be more gradual, and it is incred- 
ible that so large a proportion of trees could suffer to such an 
extent several times during their lives. . 

On the other hand, the very long periods during which the 
growth continues slow, aod also the number of years separating 
tne cycles of slow growth would appear to be a very strong argu- 
ment ugain*t the damage by fire theory. At first sight it would 
appear impossible that fire could so damage a tree for, say, 20 to 30 
years, and then suddenh cease to have any (or much) effect for, say, 
another 20 or 30 years. The condition of the undergrowth may, 
however, have something to do with it. A ground fire burning 
only leaves, does comparatively little damage to anything but 
seedlings. It is different when there is on the ground, as there 
is at present, a strong growth of young bamboos principally Tinwa 
( Cephalost achy urn pergracile) but often Wa-nw& ( Giqantochloa 
etiboctliata). In such undergrowth fires are fieroe, the young 
bamboo shoots are burnt down year after year and, of course, 
trees of all sizes Buffer considerably. This might explain yearly 
(or almost yearly) damage by fire extending over considerable 
periods and then suddenly ceasing, * only to recommenoe again 
when a new crop of young bamboo appears on the ground. It 
is impossible to explain such even, but abnormally slow growth, 
except by moderate injury frequently repeated (in the case cf 
overshadowing it would be continuous;, and assuming fire to be 
the cease, suon damage is in this way quite possible, 
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1 do not know whether this matter hm been noticed and 
written abont before, bat if so, I should like to know to what 
cause the damage was attributed. Whatever the caos% the 
damage exists and is undeniably great, e. g. suppose nnder present 
circumstances the number of years required for a tree to obtain 
7 feet girth is 180 years, and suppose also that the tree has during 
its life passed through two cycles of slow growth each of 25 year*. 
One normal ring may be assumed to be equal to 5 abnormal ones 
(a very low estimate) so that if the growth had been normal 
throughout, the tree would have attuined u girth of 7 feet in 140 
years That is, remove the cause of damage and the age of 
maturity (of this particular tree in this particular case) could be 
reduced by 40 years. 

This letter has extended much beyond the limits 1 at first 
intended, but the matter is au important one. Further investiga- 
tion is necessary, and should it result in establishing fire as the 
cause of even much of this damage, it will only add one more 
strong argument in favour of fire protection, especially in bamboo 
forest, which, atone time or another, must have a crop of young 
bamboo on the ground. 

One more point. The results obtained with Pressler's borer 
on teak in bamboo forest must be uncertain and consequently of 
little value. 

S. C. 


* But why should it oeue suddenly ? 

Hon : Ed: 


Our correspondent describes a peculiarity in the growth of 
teak which has long been a puzzle. That it is in some 
way connected with the associated bamboos seems more than 
prohable. Possibly the crowding of the root system of the teak 
trees by bamboos, may have had something to do with it, but the 
usually abrupt commencement of the period of slow growth is 
rather against this theory It would be interesting to ascertain 
whether alternating periods of slow and rapid growth are foAnd 
in forests in which there are no bamboos, but in carrying 
out any such investigations in this direction it waft 
he recollected that many forests which now contain no 
bamboos, have not always been in this state. There seems 
no reason why the occnrrence of trees with alternating cycles 
of growth should invalidate the results obtained by Presslei’s 
growth gauge, provided the latter is properly used : in fact it is 
only by the use of the gauge that the phenomenon can be satis- 
factorily studied, as without this instrument it wonld be difficult 
to find the trees which are at present m the slow stage of growth. 

Hon. Ed, 



2§5 iroK*6T ADMINlSlRllION, B0M13A\ CIRCLK, 1895-96 

The Number of Acres in a Cape Morgen. 


•With reference to the request contained in vour review of 
the Cape of Good Hope Forest repoits (p 159 of “ Fore^tei ” for 
Apul last' that some one will turn the ( ape morgen into acres, 
I beg to inform you that one morgen (Dutch measuie) = Eng. 
acres. 


Knysna 
3 rd July , 1897. 


} 


A W HEYWOOD, 

C onset valor of 1 orests. 


IV.-HBVIEWS 

Forest Administration in the Northern and Central 
Circles of Bombay during 1895-96. 

Noriheun OiKtn.— Th forest uoilns bepn decreised by 
8,464 acres, le mug the tot il inn at 2 297 "(pure miles md 113 
acres lhe Muibal an 1 "sli ilnpm taluk is weie settled and 
demarcated but the orders ut Govemmeut line not jet been 
issued The Forest Settlement Officer and lus stiff cost nearly 
Rs. 18,000 

In Surat a revision of the settlement in Mandvi Taluka 
was begun No reasons aie alleged as ]ustif)ing the step. 
Demarcation was done to the extent of 130 miles of lines and about 
1,250 cairns at- ft cost of Rs 14 per mile The demaication of 
the Dangs is still, as it Ins been for the last ten years, in 
difficulties, owing to the objections of the lnlubifants Tins is a 
mountainous region of some 600*700 square miles at the junction 
of the Sjbadris, or Westei n Ghauts, und the hatpuras Jt is a 
confused mass of petty independent stites ibout the size of a 
jaghn The forests have been leisedfrom the ilnef> ever since 
the days ot John Company oi there ibouts and the people have 
alwajs been most willing to a«si"t in working out the forests, but 
have always objected to any planting Several officeis have 
tried their 1 ands at a Woiking Plan demaication and two or 
three times the consent oi the chiefs has been obtained by the 
assistance of lnci eased subsidies, but always repudiated when any 
attempt to carry them out was made The fact is that the 
people are wedded to ‘Kuimi’ or shifting cultivation, and will 
nevei willingly consent to be kept out of i single acre In the 
me intime the forests, ulreaJy deprived of large timber by many 
years of contractor, aie going from bil to woise, ilthough the 
region is an ideal one for the largest forests ot perhaps the finest 
timber in India. Few men in the seivice now can remember 
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the coast woo Jynr U rhoked with logs 3 feet square of a density 
and toughness unsui possible What is uigentl) wanted now is 
fostering cure and potfction hut it looks as though the whole 
region were doomed to destruction in 1 the task of the local officers 
is no enviable one 

Forest Surveys on the scale of 8 inches to the mile were 
camel out over 41 squat e miles at a to-t of Rb 168 per mile 
A Working Plan foi the ICalol Range of the Panch Mahals Divi- 
sion was sketched out In Mi Millett and is being discussed by 
the Revenue offioi ils, who a o leully the onl\ luthotitie^ on sucn 
work in Boinbn 

“ lhis>eu i commencement was made in transferring the 
‘direct sujcivi ion of coufe mi-Mrig work to the Divisional 

* Est iblishincnt In tho>e l mgt ** vvheie coupes in alvance bad been 
‘m nkel on the grown 1 2 Mirvevois were ] lace 1 at the disposal of 
‘ the Extri-Assist mt ( onsotv itor in 1 the actual work of picking 
‘up the hounlaiy ston » of the couj e of the following jeai and^fill- 
‘ ing in the boun far> with stones at short intends and tiees 
‘in ukt 1 with id punt w is left to be done hj them under the 
‘sup i vision of tin "5 ib-D vision il Poiesf Offi er The leinainder 
‘of the coupes foi th oin ng veu weie in u k(3 1 out by surveyors 
‘unlei the lit e^t <. nitiol of the Divisio i il Toi est Officer, Woiking 
‘Plans n m pi< \ious >e ais and 1 \ the FoiCstSurvey 

‘ In tins w iv 27 > oipti foi c\| location during the season 
1 lb%-97 wei< narkel on tin ^lound rtj resenting an area of 
‘ 15 313 acr > it in ivertgc c )»t ot Rs 4-1 1 3 per coupe or H 
‘ aun is | ( l acr< 

In ill ti >n to tin- 370 iouj es in i Ivance were marked out 
in the Bhiwtuli Bissem m l Milum Ranges Ami further 1077 
‘coupes wort Miniluh m irl ed out in the Yah Range by the 
‘ Forest Sui \ ev itaotofRs 1 0961-11 

lhus tli l ilitue if ( o n p s re n lining to he m irked out which 
‘ last > eat vv is lepoi te 1 to 1 < over 9 000 is now leluced to about 
‘7 000 tbau 2 >00 of tlies< ire how vei reilv for marking 

‘out Of the lemam ler 4,300 aie situ ite 1 in the Mui bid Shiha^ur 
‘Dab mu anl Urn argaon Runes an 1 must await the definite 
‘ settlement ot the forests ot those talukas While time are about 
‘400 coups in Mokh id i winch cuinot le milked out until the 
‘organization ot these toiests lias received fui filer consider ition 

‘ Besides tins work in lhana the whole ot the working plan of 
‘theUodhia Range in the Panch Mahals Division was marked 
on the giounl Phi- worl lepresents the hvin. out of 541 
4 coupes m 18 1 look* cont lining m ill 8S 145 icrt s Hn work was 
‘ rendered difficult by the almost total absence of stones available 
‘for cairn hull 1 ng so that mounds o oaith had to be substituted 

* These earth mound w re an experiment, and if the) are found not 
‘ tor have withstood the pitstui rains, some moie lasting maik will 
‘ have to be devised to ltplace them The work cost Rs 3-3 6 per 
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* coupe, or 3J pies, per acre which is most satisfactory and is no 

* doubt due to the fact that the services of Mr Dodgson were 

* availale tor personal and continuous supervision.” 

Under the head “ communications and buildings,” Hs. 7,375 
were «pent by the Department and Rs 2,099 by the Public 
Works The money was mostly spent on repairs to forest build- 
ings and the like 

Under “ general protection * the Conservator hopes that the 
proposed increase of establishment will allow of efficient protec- 
tion No doubt, hut a radical change in the forest policy of the 
Bombay Government is necessary before any notioeableimprove- 
ment can be expected. 

The oases tried by Magistrates were 209 as against 230 last 
year The acquittal were 50 against 94, making a percentage of 
19 3 against 29 01 With the exception of 57, the cases were all for 
thefts, mostly of timber 

In 1,295 cases the offenders could not be found, and this ib the 
important point of the whole mitter for it shows that the Depart- 
men receives no support The figures include the whole of the 
(recorded) forest fires, to the number of 624, together with 536 
thefts of timber, &c The previous year only showed 1,080 such 
cases 

In the case of lands notified under section 4 of the Forest Aot, 
42 offences were committed It ippe irs that the only method of 
punishing offences m such lands lies in section 41 of the Land 
Revenue Code The fact thu all the cases were oonvicted and 
punished to the tune of Rs 481 shows that the Forest Officers 
nave reason to be grateful to their Re\enue colleague* for efficient 
support, and peihaps also that the Revenue law is more willingly 
made to be respected than the Forest lav*. Tbeie were only 25 
suoh cases the year pre/ious There we^e 331 cise® taken into 
Court, as against 373 the prewous year, and of these 75 remained 
undocided at the close of the ye ir Rs 2,008 were taken in the 404 
oases compounded, being 47 cases fewer than last yeai 

Fire protection is admittedly somewhat of a faroe, as can only 
be expected as long as Government refuses to enforce respon- 
sibility on the privileged classes to whom practically the whole of 
the fii es are due 

The fire protected area was 1,022,783 acres, against 1,021,391 
the previous >ear The area burnt is put at It 4,563 against 66,839 
or 61 5 agaiust 53 8 per cent This in spite of special efforts for 
protection The Conservator olaims no improvement in protection 
but mci eased accuracy of reporting, for which there was, and no 
doubt still is, ample room Some years ago, practioally the whole 
district was burnt, twice in those places where it was possible. 
It is probable that things are still in almost the same 
Btate, since the only lemedy lies in the guard first 
ca tehmg his incendiary and then securing his oenvicUeifc 
two remarkably difficult tasks m these days of sharp 
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vakila, and sympathy with forest offenders The number 
of fires reported in East Thana was 286, of which only 21 ontbrod 
from outside These 21 fires covered 2,623 acres In view of the 
fact that the Department cleared folly ten times that area ?n 
fire lines, the Conservator naturally enquires whether the trouble 
and cost are justifie 1 This is an open question, for no doubt a 
few fires may have been stopped by nre line 4 , though the people 
generally look to that carefully and the internal lines may have 
arrested some Of the remaining fires, 197 originated in open 
forest, and 68 in blocks supposed to be closed , four incendiaries 
were caught and the cases aie pen ling, one was compounded, 
being perhaps accidental aui one, the useful child-offender, was 
let off In West Thana a system of patrols was partly substituted 
foi fire lines of which only 5,000 acies v/ere burnt, against the 
usual 30,000 with satisfactory results There were 202 fires 
reported against ll>(» the ^ ear previous, mostly arising inside the 
forest os per usual custom The incendiaries were traced in 6 
cases The Conservator much against bis will is becoming con- 
vinced th it the only possible means of combatting a communal evil 
is by enforcing common il iespon«ibilily 

u All this mav produce the desired results but I fear that no- 

* thing will really succeed but the enforcing of communal respon- 
‘ sibility in exchange for the comin jnal { uvilcges which render the 
‘Forest I) par tine ut powei less in this mitter of pi eventing forest 
‘fires 1 still however hope for the best for I shrink from asking, 
‘for the withlriwal of these privileges — a course which would 
‘necessitate specul arrangements for enforcing the prohibition in 

* the n iture of \ unitive } osts ’ 

In burat the question is equally unsatisfactory the whole 
Dangs weie burn! probably twice over on the chance of driving 
out a hare oi a peafowl for the greater part In Mandvi 4»0 fires 
were repoi ted, against 60 the previous year, the area burnt being 
put at 25 per cent loss If the improvement is truly stated, it 
must be largely due to the exertions of Mr Wood, ICS, who is 
engaged on the foiest settlement, and has previously distinguished 
himself by the thorough manner in which he has endeavoured to 
assist the Department in this matter 

The Panch Mah ils figures are of little use since they show 
that 2 per cent of the protected area was burnt, against 18 par 
cent of the unprotected area this year and 18 per cent of the total 
previously These curious figures are explained by the fact that 
part of the unprotected area isscaicely liable to fires while for 
the balanoe the returns are utterly unreliable 

Three fires, covering 1 800 ucres, it had not been thought 
worth to report at all No moi e was it, if proceedings were to end m 
the filling np of three or four tabular statements Three incen- 
diary cases were punished , one m Godhra got 3 months’ rigorous, 
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GUejn Halol, 4jnen were fined Rs 4 each, and 4 otters wore 
fined Rs. L5 each. Rs 4 seems very small, bat it was qaite pos- 
sibly sufficient, and there # is no good inflicting crashing 
punishments where the intent was not evil. The one 
oase that really onght to have bsen made an example 
of escaped, no doubt because of our much-law-and-little-justioe 
system. The Thakur of Bhamaria was prosecuted for firing the 
jungle while shikaring, and for refusing to give assistance. The 
offenoe oonld not be bronght sufficiently home to him (it never can 
in the oase of a big man with servants} and he was fined Rs. 200 
for trespass, which was remitted on appeal. 

The grazing regulations made some years ago are not 
yet in foroe in the Northern Circle, except in Surat, and 
the Panch Mahals and two Ranges of Thana. The cattle 
impounded are put down at 7,852, against 10,539 the preced- 
ing year. It is not improbable that anyone possessed of 
a reliable flying machine might count this number of cattle 
trespassing in closed blocks every day, unless a vast improve- 
ment has taken place in the powers and respect accorded to the 
Department. 

Natural reproduction is stated to be generally good so far as 
coppice shoots are concerned, but that seedlings seldom survive 
the first fire (*. e that there are practically none in the district) 

Artificial repro luctiou is confined to the felled coupes In 
West Thana, Xylia dolabriformis has been sown on hill tops. 

“ A comparative statement of timber an 1 firewood exploited 
‘ departmentally from the forests for the two years offers the fol- 
‘ lowing difference s — 


‘No. 

Division. 

Year. 

I n Cubic feet. 

Timber. 

Firewood. 

‘I 

East Thana 

1894-95 ... 

1,035 

450 



1895-96 ... 

2,667 

2,993 

‘2 

West Thana 

1894-95 ... 

686 

Nil. 



1895-96 ... 

7,818 

34,150 

‘3 

Surat 

1894-95 ... 

37,629 

2,796 



1895-90 .. 

46,109 

826 

‘4 

Panch Mahals 

1894-95 ... 

80,610 

2,06,525 



1895-96 .. 

44,861 

1,04,480 


Total ... 

1894-96 ... 

1,19,960 

2,09,771 


1895-96 ... 

1,01,455 

1,42,449 
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1 In the Thaoa Division, as last year, tt was not found necessary 
to undertake any departmental fellings- of coupes, and to figures 
‘ given represent the material derived from trees blown down by 
‘ wind in forests which had to be removed departmentnlly. 

‘ In Surat, the increase is due to a number of dead teak troee 
' collected departmentally in theMandvi Range. 

‘ In the ranch Mahals, material was derived from— 

‘ (a) Cuttings 'made to^rneet the wants of poor agriculturists. 

' (6) Cuttings made on the boundary lines. 

‘ (c) Cuttings made in clearing fire-lines.” 

“In the Panch Mahals Division, a system of agricultural dep6ts 
‘was introduced la^t year on the demand of the Collector. It was 
‘not very successful and 1 wished not to continue it, but theColleo- 
‘tor asked for a further trial. There was some delay in arranging 
‘for the distribution of the wood which is consequently shown as 
‘balance in hand at the close of the year.” 

Agricultural depots have always been a pet scheme of the 
civilians, and have always been pre-doomed to failure. It is curious 
how any man can expect natives to trudge to a dep6t, so long as 
they can take what they want for nothing, or if they are 
caught, on payment of not more than the value of the produce. 
(“ in no case shall the compensation exceed the value of the produce ” 
Bombay Government Orders.} The guard will probably not run 
them in, he knows too well what too much zeal means, and prefers 
a safe two annas to a wigging for “ oppression ”, and probably a 
false charge brought against him. 

“ The exploitation of major produce by contractors under the 
coupe system in the Thana Divisions compared with that of 
1894-95 was as follows 


■No. 

Division. 

Courts Exploited. 

1804-05. | 

1805.06. 

1 

i 

Area. 

A 

i 

Average price per 
Acre. 

Number. 


i 

a 

l 

!* 





Rs. 




Rs, 


' 3 

East Thant 

134 

7,866 

1,08,007 

26 1 

122 

6,878 

1,05,281 

80*6 

•2 

West Thana 

121 

6,501 

S, 10, 047 

40-2 

118 

0,679 

2.76.878 

42* 


Total 

255 

18,857 

5,12.744 

87’ 

240 

12,952 

4,71,069 

864 


“In the East thana Divisions 145 coupes were marked out for 
‘sale ; of these, 114 only found purchasers, leaving 31 unsold. Of 
‘these 31 coupes, 8 were in Mokhada and 6 each in Yada and 
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'Rhardi Rangas in forests abutting on Mokbada This is a very 
'wobded country and is, moreover, very difficult of access. There 
‘is no demand for rab from tbe coupes, and it is for consideration 
‘whether the system of working them should not be changed to one 
'which would aim at the production of latge timber, the conditions 
‘which necessitated the short revolution and small blocks adopted 
‘in tbe rest of Thana being absent ’ 

“ The Commissioner thinks this point well worthy of con- 
sideration It was obviously unnecessary to cut up the whole of 
any Division, let alone two whole circles, into blocks averaging 
2 000 acres each, with an annual coupe m each 

“In West Thana Division 131 coupes were laid out for exploita- 
tion during the year , of these 112 were sold, leaving 19 uncut. 
‘These were either too difficult to woi k or earned too little wood to 
'be worth working ’ 

‘The coupe system has now been nearly 10 veats in force and 
‘contractors are beginning to look round foi means outside their 
‘contracts for increasing tneir f refits L i egret to say the almost 
‘unanimous tendency is to seek this 4 extra * profit by thethe ft 
‘of reserves This is ofcouise a serious mitter jeopardizing as it 
‘does the future of the coupe It is satisfactory, therefore, to be 
‘able to recoi 1 thit in most cases the frau 1 was piomi tly discovered 
‘and dealt with In East Than i wheio a contrictor had felled 40 
‘reserved trees worth about Rs 40 ) tn irking in their place 40 other 
‘comparatively woithless trees, it was fouud impossible to bring the 
‘theft home to bun criminally His contract however, was 
‘suspended and he wxs only allowe 1 to resume work after payment 
‘of Rs 1 000 In West Thana, in a somewhat similar case, the 
‘contractor was criminally prosecuted but committed suicide, be- 
fore the case was tried It was discovered that he was hopelessly 
‘bankrupt *' 

“ The reserves at present are marked with a ring of tar, which 
■is of course easy to counterfeit , but it is hoped that with an 
‘inorea ed establishment it will be found possible to mark all 
‘reserved trees with a special timb°r stamp * 

“ The gross yield of the coupes worked is estimated by the 
‘Divisional Forest Officers as follows — ** 



TlMBBB, 0 FT 

Teak J unglewood 

Firewood 
and Charcoal 
a. ft 

'Blast Thana 

927,016 

225,440 

3,923,865 

‘West Thana 

1,297,170 

308,260 

4,847,900 

Total 1895 96 

2 224,186 

638,690 

8,771,766 

„ 1894 95 

2,848,977 

1,001,118 

4,5887906 
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This is nn average of 171 o ffc. per aore, as oom pared wkh 192 
last year. Apparently a great deal now classed as firewood was 
entered as junglewood last year. It is not stated whether contrac- 
tors have any interest one way or the other. The Conservator 
hopes to have more reliable figures next year, not only for the 
outturn, but also for the reserves. The reservation form in Thana 
used to give the species and girth ot each tree reserved, and 
whether it was a good or bad tree. That ought to suffice for the 
present, and any spare time would he occupied much more use- 
fully in verifying a percentage ot the coupes every year, than in 
recording heights, volumes or other less needful information. 
There used to he a lot of looting of reserves iu coupes 3 or 4 years 
old, and probably still is. 

Besides the above outturn, some 20,000 teak royalty trees 
were sold off occupied lands the contents being unknown. The 

f iractice of reserving for the free use of the villagers all wood 
ess than 6" girth in the coupes still continues, and can hardly be 
expressed in figures. It is also impossible to estimate the amount 
of dead wood removed for home consumption or for sale by the 
wild tribes Tins privilege alone is sufficient to keep the forests 
in a constant srate of conflagiation, in order to keep up the supply. 
So long as the supply keeps up, it cannot be expected that the 
wild tribes will take to regulai work 

In SuTat the yield is mostly removed by purchasers, as follows 
'limber Firewood 

n EV n 

1894-95 ... 47,755 ... 19.884 

1895-96 ... 106,466 ... 76,085 

Also 1865 teak royalty trees standing on occupied land were 
sold at Re 1 each, and 1 14 others at various prices. 

In the Panch Mahals the outturn was almost entirely from 
Government lands outside forest lands, which probably ought to 
be inside, for the Punch Mahals Forest Settlement is less satis- 
factory than it might have been. In the burry of the Revenue 
Department to denude these lands, the outturn has been largely 
increased as follows : — 

Timber Firewood 

1894-95 ... 130,671 ... 141,828 

1895*96 ... 421,862 ... 120,512 

The number of Bamboos removed was much the same* as .last 
year except that there were nearly 3,000 more headloads. The 
number removed under oount was Rs. 1,805,478, plus 5,746 
cartloads and 6,712 headloads, for Rs. 34,463, or Rs. 4,000 
more than last year. 

The Conservator says : — 

“ There was no change in the system of working except in 
the Dangs. There the open permit system was found to have been 
working unsatisfactorily. In order to save trouble in extracting 
ripe bamboos from the oentre of the clomps, much damage *waa 
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‘done to the immature culms on the outsiJe and it was impossible 
‘to fix the responsibility. Accordingly during the year under 
‘report, the area to be worked was roughly divided into 10 blocks 
‘and the right to remove 50,000 bamboos from each of the blocks 
‘was sold to a contractor. The plan is reported to have worked 
‘satisfactorily/’ but it is not explained what induced the contractors 
to be more considerate simply on account of the division into 
Blocks. The presumption suggested is that there were 50,000 
ripe bamboos always on the outside of the clumps, an arrangement 
much more neat thun probable. 

Minor produce gave Rs 9,460, but nearly everything is, or 
used to be, given away. 

Free grants amounted to Rs 4,555 

The financial results of the year compared with last year are 
as follows : — 


Year 

Receipts 

Expenditure. 

Total 

Surplus. 

A 

B 


Rs 

Rs 

Rs 

Rs. 

Rs. 

3894-95 

7,38,689 

96,961 

1,78,971 

2,75,932 

4,62,748 

1895-96 

7,83,283 

1,08,221 

1,89,216 

2,97 437 

4,85,846 

Increase ... 

44,603 

11,260 

10,245 

21,505 

23,098 


The increase under B is due to tbe creation of a Conservator- 
ship in place of Sind abolished (there is still another seriously 
needed) and to the arrival of a new officer from Coopers Hill 

The following remarks of a Conservator tend to show that 
the Upper Dangs forests require a rest, but really what is required 
is rest and effective protection for the whole Dangs. 

“ I regret to have to record from a financial point of view 
that the above-ghat purchasers still refuse to take wood on the 
conditions introduced last year. The export from the Upper 
Dangs amounted to only a paltry 50 khaudis. I have, however, 
visited this part of the Dangs and X confess that no barm is being 
done by giving these forests a rest The small amount of timber 
which was brought out was of pitifully small scantling and it will, 
Z think, be m the truest interest of Government to discourage this 
above-ghat export until improved communications admit of the 
removal of full grown logs. 1 understand that very extensive 
clearings of teak from occupied lands in Peint have been and are 
going on ; no doubt this counts for much m the reduced demand 
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‘on the Upper Dangs and in the interests on the Upper Dang 
‘forests, I trust that no further demand will have to oe made on 
‘them for several yeirs I inus,t record, however, that some 
‘Gujarat contractors removed 500 khandis of dead teak from the 
‘Upper Dangs, as this is a new departure 

In the following statement the finmcial results of the Northern 
Circle for the past 10 years are given : — 


Vahi. 


Expenditure, 

Net 


Receipts 

A. 

B 

Total. 

Revenue. 


Rs. 

1 

Rl 

Rs 

Rs 

Rs 

1885-S6 

5 25,484 

76,742 

142 953 

2,09,695 

3,15,789 

1886 87 

4,43,157 

89,724 

1,44,507 

2,34,231 

2,08,926 

1887-88 

4,73,104 

85 645 

1,45,407 

2,31,052 

2,42,052 

1888-89 

5,78,425 

88,924 

1 47 364 

2 36,288 

3,42,137 

1889-90 

5 96,060 

93 419 

1,45,141 

2,38,760 

3 57,306 

1890-91 

6,37,408 ; 

1,04 809 

1,39,880 

2,44,689 

3,92,719 

1891-92 

6,14,270 

93,399 

1 30,089 

2,23,488 

3,90,782 

1892-93 

6 82,884 

1,38 619 

1,96,486 

3,35,126 

3,47,759 

I89d-b4 

7,60,953 

1 98,047 

1,66 899 

2,64 946 

4,96,007 

1694-95 

17 38 680 

96 961 

1,78,971 

2,75,932 

4,82,748 

1895-96 

78,3,283 

1,08,221 

189,216 

2,97 437 

, 

4,85,746 


The casualties were rather heavy A sherastedar, a peon, and 
12 guards, died of fever, 11 guards resigned, 5 were degraded, and 
22 were dismissed either for overstaying leive (frequently from 
dislike of the work and constant sickness) or misconduct. 

I he views of the Commissioner in forwarding the Report, 
though they give little hope of anything effectual being done, may 
be quoted. 

‘Mr. Lkly says — “ As to the co-operation of the people, an 
'obvious cour«e is to make them see that their privileges depend 
‘upon their giving it; but this should be done very cautiously and 
‘with the full consciousness that it will take many years for a forest 
‘policy to strike root in the sense of the people They have been 
'brought up to regard the forest as the property of every person 
‘who may wander m it, and to view with unconcern the destruction 
‘of valuable timber for the sake of a crop of cheap grain. They 
'must be taught differently bv steady pressure, always remembering 
‘that popular ideas cannot be changed m a year or even in twenty 
< — unless indeed, by enforcing drastic measures, such as would not 
4n this age be thought of.” 
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“Mr Wroughton, in some forcible remarks made in paragraph 
*41 of his Report for 1894 95, objects to the Bystem of reporting 
‘fires by post oard to the Assistant Collector as worse than ueelosa. 
‘The Commissioner does not agree with this , for, he would regard 
‘every important forest fire as a serious matter to be reported as 
*sneh to the Magistrate in charge of the taluka It should be 
‘made the subject of a special inquiry, the result of which should be 
flank before him , and, if a village is morally found to be at all in 
‘fault, some slight, but emphatic, mark of the displeasure of 
'Government should be inflicted It is absolutely necessary, at the 
‘same time, that the third method should be more developed ; and 
‘that thenumbei of well-paid and well-supervised guards should be 
‘increased Poorly paid or badlv-supervised the} will only make 
‘matters worse Meanwhile, it is hoped, the Divisional Forest 
‘Officers will not relax their efforts to ensure correct reporting " 
Central Circle — The area was increased by about 32 square 
miles, bringing the total up to 6,350 square miles and 35 acres, over 
17 square miles being merely due to rectifications of erroneous 
figures Forest settlement is practically completed with the 
exception of numerous little patches of cultivation which honeycomb 
the forests an 1 must be acquired b-s purchase or otherwise before 
their situation can be consideied sail factory The scattered set- 
tlement work done during the }ear cost Its 8 083 Ihe creation 
of new and up keep of parts of the old boun lanes, 6b9 miles aud 
33,093 maiks cost Rs 6 420 It is requited in Bomb iy that the 
line must be clear an 1 visible fiom mirk to mark, so that do 
person can cross it without knowing he has done bo The Forest 
burvey Bianch tarnel out woik on the 16 in, 8 in, and 4 in 
scales to the amount of Rs 22 380, the cost per square mile being 
respectively Rs 130, Rs 94 and Rs 62 The total area surveyed 
to date amounts to 1,207 square miles 

The Working Plans branch demarcated 177 compartments 
at a co«t of Rs 773 covering nearly 1^,000 aores About 1,600 
marks and 16 000 small stones were ereoted, besides 338 ditches 
dug and 493 old cairns repaired Besides this the Divisional 
Officer had 94 compartments denial cated A number of pro- 
visional working plans were prepared, mostly in E Khandesh, Nasik, 
Ahmednagar and Poona As in the Noithern Circle, the whole of 
these working plans follow the stereotyped lines of 40 compart- 
ments in ooppice with standards A total of 2,440 square miles 
has been brought under these plans to date, but only a few of the 
40 compartments m each block have as yet been laid out, so that 
they exist at present mainly on papei The Deputy Conservator 
14 charge (the Hon Mr Shuttleworth, being on speoial Famine 
work) considers this quite as it should be, principally on ground# 
of finance, but he rightly points out that the making of Working 
Plans for forests that are not yet properly mapped, is very like 

O the cart before the horse. Ig faot it is to be hoped 

olesale Revenue Department scheme of 40 oopp^s, We By 
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ill the Northern Circle, mar not be finally allowed to o v erride 
all considerations of good forestry. 

Two ghat roads, principally for timber traffic, in the Khan- 
desh and Nasik ghats are under survey. Another was sanctioned 
but not begun, and the usual repairs were made good. It is d*f-‘ 
ficult to make out the precise expenditure under this head bnt it 
appears to have been about Es. 6,000. Another Rs. 60,000 were 
spent during the last few years, probably by the P. W. D., on two 
roads in Ahmednagar. On buildings about* Rs, 10,000 appear to 
have been spent either by the P. W. D. or at the onarge of 
the Forest Department. 

44 At the opening of the year 256 prosecutions before Magis- 
4 trates, and 8 cases under disposal by Forest Officers in the purview 
4 of Section 67 of the Forest Act were in hand ; 15,088 oases of 
4 breaches of Forest law were discovered during the year; and in 
1 1,436 of these oases the offender was not found ; 2,063 cases were 
4 considered under Section 67 of the Forest Act by Forest Officers. 

4 1,723 cases were sent np for trial by Magistrates ; and 
4 9,861 cases were let off by Forest Officers who warned the 
4 accused persons and relieved them of further proceedings under 
4 the Forest Act. The number of old and new cases under hearing 
4 during the year amounted to 1,979 against 1,972 of the preced- 
4 ing year ; of these, 1,799 were completed, in 1,466 of which oon- 
4 victions were given ; 333 were acquitted and 180 were left pend- 
4 ing at the close of the year. In the 1,466 cases of convictions by 
4 Magistrates, 3,799 persons were sentenced to fines or terms of 
4 imprisonment or both, and 976 accused persons were acquitted, in 
4 the 333 cases which were dismissed by the Magistrates. Of tile 

* 2,071 cases, including 8 of the previous year' considered under 
4 Section 67 of the Indian Forest Act by the Divisional Forest 
4 Officers, 2,056 were disposed of, leaving 15 unfinished. 6,765 

* persons were involved in the 2,056 cases disposed of under Sec- 
4 tion 67 of the Forest Act.” 

The Conservator thinks that 15,000 cases are not too many 
for 6,350 square miles, large areas of which are wild oountry, to 
say nothing of the undiscovered cases, which may be as numerous 
as the warnings. Ahmednagar has roughly, 4 reported cases per 
square mile, Satara a little more, Poona has about 5J and Shola- 
pur over 7. But then the Conservator is getting used to it. 
Government has laid it down that " leniency * * is proper in the 
4 case of first offences and petty and isolated pilfering for personal 
4 use. It may also be proper when restrictions necessitating sudden 
4 changes in the daily habits of the people have been recently intro- 
4 dueed and imperfectly understood. Bnt leniency is misplaced 
4 and destroys the deterrent effect when forest depredations, how- 
4 ever trivial they may appear when considered as individual and 
4 isolated acts, have beoome in any locality, in spite of repeated 
4 warning, systematic and persistant.” The Divisional Officer, Poona,' 
coming new to the District, takes a very unfavourable view, ami 

88 
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complains of the prevailing disposition of the Magistracy to treat 
forest offences leniently, remarking “ the chief class of offence is 
' cattle grizing an 1 obstruction to pounding'with more or less vio- 
* lence, and must remain so till the Subordinate Magistrates give 
4 deterrent punishments, in fact the remark applies generally 
to all classes of offences, and it is only when the villagers rise 
1 en masse and cut teak wholesale that any serious notice is taken 
4 of offences * 

In Ahmednagar 331 cases weie convicted, but in do single 
case was imprisonment awarded Such leniency simply tends to the 
increase of forest offences The Collector would be amusing, 
were the matter less sei ious He says “ The frequency of forest 
1 fires m spite of the fact that the tores 4 s are in small patches and so 
4 protected from great conflagration, the numerous thefts of forest 
4 produce, amounting in «ome cases to wholesale depredations of 
4 timber , the evident complicity of villagers and village officers in 
4 both thetts and fires All these things are primarily due to the 
4 neglect of the forest Subordinates from the Rangers downwards 
4 But they ilso afford evidence of a w int of lespect for Government 
4 property in land quite peouliai as tar as the ( ollector’s experience 
1 goes to the district of Poona ” 

Poor Forest Department it was doing its work fairly well 
under great difficulties until a legal ir crusade was organized 
against it and it will be many a long jear ere it gets over the 
soreness and demoralization caused thereby 

4 Last year 1,453 new cases were registered under Section 67 
4 of the Forest Act, and 2,063 new cases in 18C5-9b thus there has 
4 been an increase of 610 cases this year , on the otbei hand 1,458 
4 cases, old and new, were disposed of in 1894-95, and 2 056 have 
4 been disposed of this year — an mcieaseof 598 * 

4 The number of cases disposed of under Section 67 of the 
4 Forest Act was 2,056 against 1 458 of the previous jear , and the 
4 compensation accepted for the offences amounted to Rs 6,602 as 
4 against Rs 5,041 in 1894-95 " 

4 New rules have been introduced under Government Resolu- 
4 tion No 4516, dated 15th JuDe, 1895, as amended by Government 
(Resolution No 6102 dated 10th August, 1895 for the report and 
t treatment of forest offences to and by Forest Officers, which direct 
< that no order shall be given to proceed under Section 67 in any 
» case in which the Divisional Forest Officer would not be prepared 
( to order Magisterial proceedings to be taken, 

4 This is not in accord with the Forest Act, which requires not 
1 Magisterial proof, but only 4 reasonable suspicion 

“ The following statement shows the classification of the sums 
* of money accepted by the Divisional Fore t Officers under Sec* 
4 turn 67 — ” 
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Number of cue* Id which compensation vu fixed at Rs. 


Division. 1 

Re. 1 and 

under. 

91 

& 

R 

R 

E 

1 ft 

R 

s 

<0 

i- 

t 


o» 

t 

[ , 

e 

* 

8 

a 

i 

Bart Khasdeeh 

198 

30 

17 

5 

0 

7 


8 

2 

3 

8 

S17 

Wert Khandeah 

151 

40 

22 

0 

6 

ft 

8 

8 

2 

8 

10 

261 

Naalk 

1W 

08 

20 

7 

16 

10 

2 

8 

8 

4 

0 

268 

Ahmednftgnr 

1ft 

17 

8 

5 

1 

1 


2 


1 

4 

1 M 

Poona 

125 

80 

58 

42 

52 

22 

27 

23 

"o 

10 

70 

642 

Satara 

20 

24 

1ft 

4 

11 

8 

1 

8 

2 


11 

108 

Sholapur 

280 

128 

60 

44 

24 

17 

ll> 

ft 

12 

s 

10 

616 

Total 

833 

300 

215 

uo 

118 

76 

40 

47 

30 

E 

137 

2,066 


Iq cases convicted in court, the payment of a roward is obli- 
gatory, and forest subordinates received Its. 4,472 on this account. 
The rules under Section 75 of the Forest Act allow of a reward 
in cases compounded, but only two Divisional Officers, those of 
Poona and Satara, ventured to give it effect. Thu Conservator 
recommends that the reward should be obligatory in all case*, 
and he is no doubt iu the right. It may be recollected that at the 
time of the anti-forest crusade, no invective was too bitter to use 
against those who had been extorting fines and dividing them 
among their subordinates, as it was expressed with more picturesque 
effect than truth to nature. Of course the wind was knocked 
out of this accusation, by forest officers pointing out that what was 
right in a court of law could hardly be wrong in compensated 
cases, that the fines were not “ divided,” but -rewards paid out 
of a separate fund, and that finally the practice, exactly as oarried 
out, was formally authorised by Government in a set of rules only 
three or four years old. 

Nearly 10,000 cases were let off with a warning, on the 
grounds that the offences were trivial, committed through ignor- 
ance, by minors, or by persons who were not known to have 
offended before. No less than 71 of these were fire cases by 
children whose parents ought to have been made to suffer. The 
whole reason of the objection to have a competent herdsmen in 
charge of village cattle in forests, lies in the fact that they 
intend to commit offences, and do not intend to have any- 
one suffer for them. Government consents to this after ad- 
mitting in principle the evil of doing so. Another piece of 
“tyranny” was what was called “ punishing the same offence 
twice.” This awful crime consisted in sending trespassing cattle 
to the pound and in making the owners pay compensation under 
Section 67 for damage done in the forest, exactly as laid down in 
the Act. It is not stated whether there is still a rule that no 
pounded cattle are to pay compensation, but Government had <9 
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admit that the aoale of fines, without compensation, was absolutely 
ineffective, and so raised them considerably. 

In proteotion from fire the Central Circle is far superior to 
the Northern, because the cattle let off with a warning leave very 
little to burn ; partly also because the rainfall is deficient over 
mooh of the area. 

“ The results of fire conservancy, compared with those of the 
* year preceding, are tabulated below : — ” 


‘ Division. 

Forest area 
placed under 
protection 
agninet fire In 
Acres. 

1 

Failures. 

Percentage 

burnt. 

Expenditure 
incurred In 
Rupees. 

1894-95. 

1805-88. 

1804-05. 

1805-08. 

1804-05. 

1895-98 

1804-05. 

1895-06. 


Acres. 

Aores. 

Aores. 

Acres. 



Rs. 

Rs. 

‘ last Khandeah 

610,145 

610,104 

44,544 

45,000 

8'6 

8*6 

03 

144 

•West Khandeah 

1,108,058 

1,111,451 

198,981 

211,721 

1 2*5 

12 5 

789 

588 

' N a ilk 

818,076 

818,805 

8,119 

18,279 

0‘0 

2*2 

216 

108 

' Ahmortnagar 

642,806 

642,007 

2,446 

8,172 

0*4 

0*6 


17 

< POOM 

467,026 

456,444 

7,280 

21,160 

1-5 

4*6 

921 

8 

‘Batara 

482,084 

446,691 

8,885 

1,658 

08 

0*3 

87 

40 

' Sholapur 

177,010 

177,752 

418 

858 

0*2 

0*4 


1 

Total 

4,051,037 

4,072,244 

205,878 


■ 

n 

IB 

074 


The year having been a dry one, fires ran through 7 per cent 
of the protected area against 5*0 per cent the year before, but 
there is no doubt that the area here as elsewhere is greatly under* 
estimated. A new reason is given for the heavy incendiarism in 
Poona, namely that the cattle may not be tempted to stray into 
dosed areas wnen the season for letting them loose arrives. Any- 
thing in short rather than the oompetent herdsman whom Govern- 
ment once ordered but refused to enforce. In Eastern Khandesh 
some right ( ? concession) holders were prosecuted and punished 
for refusing to lend assistance, but the penalty is not stated separ- 
ately ; it ought to have been exemplary. In Western Kbandesh, 
the Divisional Forest Ofiioer thinks that the real area burnt was 
2J lakhs. In Nasik, villagers having caused a 4*5 days fire and 
been negligent in extinguishing it, their privilege of collecting 
Mobwa flowers and grass was stopped, but it is not stated how or 
whether the stoppage was anything more than theoretical. The 
Collector's idea of stopping fires appears to be to order the Police 
to be on tbe alert, and to order the Divisional Forest Officer to put 
on extra watchmen and patrols, and make them personally respon- 
sible for tracing offenders. The most necessary and only practi- 
ced step, that of making the villagers pay the extra cost, was 
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assnredly not taken. In Satara a punitive post was ^oartaoed.nn 
10 bad villages with excellent resnfts 

From the retarn of oases of forest fires prosecuted it ajpUMrs 
that the punishments inflicted, with one exception, were d ist i n c tly 
of the nature of warnings rather than punishments. 

The grazing rules of 1890 still hold good. It would be iflr 
teresting if these rules were added as an appendix to the Report, 
with a statement as to which of them are enforced and wbioh not. 
This kind of information ought not be omitted, as it is ono of thr 
most important branches of the forest management The dosed 
area was *28 of the total. 

The total number of animals impounded was 821,994, of 
which 196,661 head were from closed forests. In the East 
Khandesh Division there has been n considerable increase 
in the total number of animals impounded, especially in- 
open forest, owing to the dilatoriness of village officers in issuing 
grazing permits and to the propensity of the village cattle-owners 
to drive their cattle into the forests without having taken out 
permits in the hope that they may esoape detection The large 
numbers of sheep and goats in the Deccan are responsible to a 
great extent for the high figures in this circle. Some 60,000 acre* 
were temporarily opened on account of short rainfall. There are 
complaints that the lax treatment of offences by Subordinate Magis- 
trates has a demoralizing effect on the forest guurds, which is only 
to be expected. The villagers impound each other's cattle more 
than the Department does, and in a shorter season. Thisyearthey 
impounded 531,801. One Uol lector remarks that the very liberal 
area open to grazing 44 accounts in great measure for the poor 
appearance the forests present.'* 

There have been various attempts to open the forests to sheep 
and goats, which have so far beeD defeated. There appears ako 
to have been an attempt made to transfer the management 0f 
Deccan forests to village and revenue agency while still recordi^r 
them as 44 forest.’* This would mean practical disforestment, and 
would assuredly end in their ruin, not only as source of fuel, b pt 
even as grazing lands. This is another matter of extrema 
importance to the country, whioh is not ventilated as it ought to be. 

u Village officers give very little assistance in working the 
4 grazing rules : they are the agents for issuing grazing permita to 
4 to the owners of cattle in forest villages, and the grazing permits 
4 should all be issued before the grazing season opens. But they 
4 avoid this work although they are paid by the Forest Budget 74 
1 per eent. commission on the grazing fees collected by them and 
4 credited to forests by means of grazing permits issued by them to 
4 village cattle-owners. It pays them better to see the village cattle 
4 impounded for illicitly grazing, for then they get 26 per cent on 
4 the amount of pound-fees recovered by them andjoredited to Local 
4 .Funds ; and there is the further prospect of grazing permits being 
4 famed later <m and the commission on grazing fees swelling tbo 
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‘commission on pound -fees for tbe same cattle The village servant 
"or officer makes no attempt to protect closed forest or to assist 

* in the regulation of the grazing of village catlle Ask the P&tfl 
‘ the Kulkarm, the JAglya, the village Mabdror other menial ser- 

* vant in tbe village the number of lmpoundings he has made from 
‘ closed forests and the invariable ^reply will be — ‘ None ” And 

* then go into closed forests and cattle will be seen giazing with or 
4 without care-takers, with no permits, and it will be found that a 

* large proportion of the cattle belongs to the more wealth) inhabi- 

* tants of the village— to the Patil, to the Kulkarm oi their kith and 
4 kin This is the agenc) to which it has been fatuously suggested 
4 to entrust the management of foi est gi izing lands in order that 
4 cattle lmpoundings may decrease 99 

“The grazing statistics of i group of 41 villages in the Central 

* Circle illustrate forcibly tbe truth of what his been written above 

* In these 41 villages the area of open forests availible foi grazing 
‘is 12,d32§actes their grazing cnpabilit) 24 G03 head of cattle 

4 there are 4 01 3 \ rivileged c it tie gi\ en f re( grazing in these \ Ulages 
4 So that 2J,590 cattle can graze on payment of a fee not exceeding 

* 4 annas per heal of bullock oi cow for the whole of the giazing 

* season oi about 8 months Up to the end of September grazing 

* permits on payment of fees of tbe-salue of Rs 380-12-0 for 662 

* cattle only had been issued , tut out of tl is imoiint Its 297 are 

* for grazing permits issued b) the Range Torest Officer to owners 
4 of outside cattle So that the villago officers have issued giazing 

* permits of the value of Rs 83-12-0 onl) for wlhge cattle and in 
4 but 7 villages out of the 41 hive in> fees giazing permits been 
4 issued at all by village officer-* for vill ige cattle So that on the 
4 1st October there was grazing still offenng in tbe open torest for 

* 19,917 bead ot village catt e to be admitted on permits Tbe 
4 Forest Officers are forbid len to i8--ue giazing permits to village 
4 cattle and their duh is to protect the grazing b) impounding 
4 trespassing cattle ’ 

The feebleness of forest protection is again exomy lified in E 
Kbandesh where some villagers broke down dense thorn fences 
and ruined the regeneral ion *1 lie collector graciousl) permit- 
ted the Department to put iif wire fencing instead, at its own 
cost It is a maxim of law that no man is expected to fence 
against his neighbour s cattle If the Revenue Department insists 
on oui fencing, the cost ought at least not to be added to the 
other heavy items mcuried for the pleasure of that Department 
making foiest administration appear so expensive that no 
improiement can be afforded 

Natural reproduction is stated to have been good, where not 
ruined by fires or cattle The fore^s m the west of Foona are 
stated lo be “ now full) stocked ’ This must have been written 
with only one or two below-ghat villages in mm! foi unless some 
unlikely muacle has occurred the statement cannot be within 50 
per Bent of the fact, or even h{*lf that, “The former 
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‘ lands included m reserved forest in the Maval rang* where^ 
* villagers have the privilege of c ittmg all but 22 species fbr rafe 
' are practically shaven and «horn of all ligneous growth'* 

In the eastern parts of Poona regeneration is “ quite oheok- 
mated ” while in the teak zone the effect of fires on tne splendid 
regrowth in the old coupes is ‘simply heartrending” 

A great deal of artificial regeneration was done by both 
planting and mowing, in E Khandesh 5301 acre*, in Ahmednagar 
over 10 000 acres, Poona about 9,000 in Satara 21,000 or more, in 
Sholapur 198, and other Divisions which show only the amount of 
seed used The results do not seen to be much better than 
hitherto an 1 not infrequently the peor le purposely breach the 
fences without being taught better by the Magistrates 

The major exploitations are by cleir fellings, bv area in babul 
and kheir foiests or as a temporary measure, clear fellings of 
royalty teak high forest or isoliteJ trees in occupied lands, so as 
to get 1 1 i of royal rights outride foiest* In the Pcint range of 
Nasik over 1ii2 000 such trees were soil at i shade over 8 annas 
per tree The le if manure off them would be worth more The 
selection fellings so calle 1 wero not made under the selection or 
any other system but simply to supply a demand The 
coppice tellings of course, being under a sanctioned working plan, 
are regul ir, imt the “ improvement tellings ” again seem to be 
simply supplying a demand without mu6h guarantee of improve- 
ment Hut this f art of the report is a minoi detail in comparison 
with the crying exigencies of protection Only when protection is 
real will it be really worth while to take sylviculture very 
seriously. 

The “ qairan ” lsnls included in Reserv s are all ruined 
and baie or soon will be These lands ire jungle survey d umbers 
opposite to which the survey records had in the “ remark* ** 
column something to the effect that the land was used, or merely 
suitable for grazing The remaik appears to have been uncalled 
for by any order quite haphazard, and not in the least an admission 
of grazing rights Nevertheless in view of the doubt, Government 
ordered that all such land, though now Reserved Forest, should 
be maintained open, or something to that effect, with the result* 
recorded above 

Grass was cut and removed from 277,247 acres, for a price 
Rs 55,503 received Some 12,000 acre*, yielding 6,000 tons of 
of grass worth Rs 30,000 were as usual placed at the disposal of 
the commissariat and remount department The total number of 
cattle and other animals grazed in the forests was 1,489,010 com- 
pared with 1 369,344 in the previous year, and free grazing was 
given to 2,64,383 head as against 409 546 in 1894-95 

This remarkable decrease, which occurred principally m the 
Satara Division l* due to the laxity of the Revenue Department 
an 1 its village officers as already expluntd the figure* are 
obviously moor reef The receipts from grass and gracing amount 
to over Rs. 4 lakh*. 
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* Minor produce, notwithstanding popular privileges, brings 
in a little, contractors being allowed to remove what they can 
without curtailing local supply. Hirdas of course are reserved, the 
crop was large but prices poor and most remained unsold, only 
about Es 2,000 being realized against Rs. 16,000 last year, the prioe 
per Khandi of 1920 lbs having gone down from Rs. 67 to Rs. 27. 
The collecting itself cost Rs. 11,705. Oil broaght in Rs. .6,425 in 
W. Khandesh and a less amount in E. Khandesh. Cigarette leaves 
in Nasik gave Rs. 1,666. Acacia concima pods gave Rs. 3,000 in 
Satara. Some of these figures however do not agree with those 
given on p. 44 of the report. 

The timber yield cut by the Department was 243,736 c. ft, 
against 314,694 last year, the firewood was 20,57,295 c. ft, against 
21,10,643 c. ft. Purchasers removed 19,20,949 o ft of timber against 
18,29,121 last year, and 2,002,829 c. ft. of firewood against 
17,84,247 c. ft. last year. It is not stated whether the c. ft. 
Were solid or stacked, presumably the latter, as there is no mention 
of a stacking factor. 

The number of bamboos removed is put at 12£ lakhs for 
Rs. 15,728. Minor produce brought in Rs. 25,829, against 
Rs. 31,636. 

It is impossible to record all the produce removed free or at 
reduced rates under the few rights and the immense concessions 
that exist. No attempt has been made in the Northern Circle un- 
fortunately, but there is not the least donbt that these concessions 
Cause a very important loss, both to Government in the Forest 
Department, and to the rest of the tax-paying community , both in 
the capital value of the forests and in the commercial value of the 
timber and other forest produce appropriated, for there is wide evi- 
dence to show that the forests are seriously injured in the exercise of 
forest privileges.’' The Divisional Forest Officer. Khandesh, 
reports that the privileges under the North Tapti Code spell 
rmn to the forests, especially Rule IX <?, which allows living wood 
of the first quality to be cut by Bbils at the rate of Re. 1 per cart- 
load. This rule is the central plague spot of the North Tapti- 
Privilege Code. Timber of first quality includes bea (Pterocar- 
pus), robin (Soymida), siris (Albizzia), bondara (Lagerstrcemia), 
naktemoka, (SohreiberaJ, dhaman (Grewia). Such excellent 
timber trees as bea (Ptreocarpus) and robin (Soymida), the form- 
er only second to teak, have disappeared out of the forests under 
this privilege over hundreds of square miles of the S at pu da forests, and 
the other five kinds are also going fast. The Divisional Forest 
Officer has seen large bea (Tterocarpus) trees cut on the crest of 
the Satpudas where their commercial value is directly consider- 
able and their indirect value as seed-prodnoers alone iB very 
great. The time for exorcising the permit system onght snrely 
to have arrived in this enlightened age, when the value of forest 
conservancy is understoood by the civilized world as exercising a 
potential and vital influence upon the prosperity of a country and 
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its people. The Bhil is no longer the Bhil of 40 years ago, and 
his subsistence on privileges pernicious to forest conservancy, oan 
only tend to keep him away from agriculture and settled habits 
of industry ” 

The permit system in the Northern Circle has been doomed 
in theory any time since the last ten years, but the Collectors 
would never act up to their protestations Last year there was 
talk of stopping it finally Is it really stopped? 

“The issue oi free grazing permits for the last two years is 
compared below — 15 


No 

Division 

Animals 

Value 

1894 95 

1895 9 9 

1894 05. 

1805 06 





Ra 

Ra 

1 

East Khaudesh 

10 835 

11,201 

6,271 

6,885 

2 

W eat Khaudesh 

25 407 

26 185 

13,813 

14,066 

8 

Nasik 

77,073 

79,870 

30,575 

41,016 

4 

Abmedna^ar 

6 734 

5,808 

3,426 

8,096 

5 

Poona 

110 996 

91J41 

63,402 

63,140 

6 

Satara 

169,458 

43,439 

08,840 

24,771 

7 

Sholapur ^ 

8,953 

6,130 

4,474 

3,428 


Total 

409,546 

264,383 

2,20,000 

1,46,306 


This table is a monument to tbe fact that sauoe for the goose 
is not saace for the gander There have been just as many cattle atf 
ever m the forests, but tbe revenue officials have neither given 
them permits, nor allowed the forest Department to do so, nor 
even recorded them A tenth part of such laxity would suffice 
to send the whole Forest Department to jail, under the Bombay 
rules and disposition 
89 
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The following statement gives an approximate estimate of 
the value of forest produce lost to the forest revenues by conces- 
sions in the. several divisions; — 



If we assume the Northern Circle at 3 lakhs, the Southern 
at 2£ lakhs and Sind at i lakh, we get a total of Rs. 10 lakhs 
given away, and it is probably not overstated at that amount. 

The revenue and expenditure for the past decade are given 
in the table below 
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Proposed Improvements in British Forestry, 

By W. R. FISHER. 

The climate of the British Isles is admirably adapted igf 
the growth of trees for which a steady supply of moisture in the 
ground is the most important requisite. Nowhere in these island* 
is there an average annual rainfall short of 20 inches, that in tile 
westerly parts oflrelind and great Britain sometimes exceeding 
60 inches, and it ig everywhere fairly well distributed throughout 
the year, occasional droughts prejudicial to tree growth being 
limited to the Eastern and South Eastern counties of England 
between Maroh and July. The most recent drought we experi- 
enced was in 1893, when only 2 inches of rain fell at Coopers 
Hill,Snrrey, during the four months March-June, whilst the average 
maximum temperature during each of those months was 8° .Fob. 
above the monthly average. Even then an area of 20 acres 
planted ont on the Bagshot sands with Sootch pine in February 
was a complete success, owing to the heavy February rainfall of 8 
inches 

The fact is that our woodlands suffer more from an exoess of 
moisture in the soil, than from the soil becoming too dry, which is 
so oft/rn the case on the European continent This condition of 
swampiness in oar woodlands is generally due to the faot that they 
are insufficiently stocked with trees, the natural drainers of Abe 
soil, and this fact is most clearly illustrated by .the present condition 
of the Delamere Crown Forest in Cheshire. This forest of «SjQ0O 
acres of freehold lands has produoed oak from time immemorial, 
but has been ruthlessly thinned out by the Woods & Forests Depart- 
ment and is now declared unsnited, owing to its swampiness, for 
its growth, and is being planted with Scotch pine. It was visited 
last year by the English Arboricnltnral Society, and in a note 
on its condition, printed in the proceedings of the Society it was 
cited as an example of ,r how not to cany out forutry .** 

British winters are mild when compared with those of the 
continent, and are somewhat severe only in the Eastern comities 
of Great Britain, and tbe high northern moorlands. It is true 
that spring frosts are treacherous and may extend into ifnne 
bat provided that care is taken to shelter the more delicate species 
they offer no serious impediment to the growth of our indigenous 
trees, nor even oi exotics, which like the larch, Weymouth and 
Austrian pines, Douglas and Silver firs, have proved to be useful 
constituents of onr woodlands. 

Strong westerly gales from the Atlantic ocean are the greatest 
natural obstacles against which British forests have to contend, and 
tile deplorable ravages these gales occasionally effect were exhibited 
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on a large scale m the Scotch Highlands, in 1893, wbdn rfbont 
2,D00,000 trees were blown down in the counties of Forfar and 
Perth That it is however within the resources of art to protect 
forests froip storms, Is admitted bv the Scotch foi esters, who visited 
the Hartz mountains in 1895 and those who may wish to Btudy 
this subjeot fully should visit the Erzgebirge in Saxony, where they 
will see that even the shallow rooted spruce may be rendered 
almost wind-firm by suitable precautions British experience has 
proved that the Corsican pine, Norway maple, sycamore and some 
Other specie* will resist the full force of the west wind and that 
a merely narrow belt of wind-firm trees is sufficient to protect, 
a wood behind it from damage by wind 

As regards soil, a fair depth, which in the moist climate of 
Britain need not exceed four feet, and sufficient porosity are the 
most important conditions and forest trees will thrive on soils, 
which are too sand) or too stiff too shallow or too strong, for 
profitable agriculture Even in the case of fenland and bogs, 
which latter have certainly onc^ been forest land, as the presence 
m them of bog timber, sometimes in large quantities, testifies, 
suitable conditions for tho growth of trees may be secured after 
working out the peat and draiuing, the question of the possibility 
of economic foiestry in such tiacts being genorall) only one of 
expense Allfoiest soil may be kept sufficiently nch in nutritive 
mineral and in nitrogenous mattei provided the valuable humus 
supplied by their dead loaves and needles is allowed to accumulate 
and sufficient cover afforded by a dense loaf cinopy so that the 
growth of weeds is pi evented and moisture retained near the 
surface of the ground It is a matter for regret that these condi- 
tions are not always secured in British woo Hands, there being too 
great a tendency to over-thin the trees, and m some of the beech 
woods, on the Ohiltern hills, which fro n time immemoiial, have 
supplied material for the important chan miking mdustrj, the 
dead beech leaves are removed for fai m litter, and the soil, often 
a very shallow layer of loam ibove the flints and cb ilk, is con- 
sequently seriously deteriorating It being then admitted that 
our climate and soil are full) adequate for successful tree growth, 
the next question arises as to the areas available, and I have 
attempted to give some idea of those in the annexed maps, where 
the relative areas occupied in each count) by woodlands and 
wastelands are shown by differently marked squaies The following 
table gives these areas for great Britain and Ireland, taken from 
the agricultural returns issued respectively in 1894 and 1893. 
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England 
ao res 

Wales 
ao res 

Scotland 

aarec 

Ireland 

aorea 

Total 

mrm. 

Field Crops and pas 
ture 

24 881,000 

2 857 000 

4,892,000 

15,162,000 

477,92,066 

Mountain and heath 
land used forgraz 
mg 

1,)86 000 

1 055 000 

9 409 000 | 

3 888,000 

16,338,000 

Woods plantati one 
and nurseries 

1 625 000 

17*5 000 

907 000 1 

807,000 

8,014,000 

Surplus lands inolud 
jug road and inland 
water 

4 0j2 000 

687 000 

4 45,000 

1,349,000 

10,833 000 

Total Rs 

12 544 000 

4 774 000 

19 453 000 , 

20 716 000 

77 477,000 


In Vol 2 of the M mini of Foie- r\, 2nd edition, Dr Schlich 
assumes that of the surplus lands, 2 000,01 0 ucies in Ii eland, and 
2 000 000 a ••os in Lreit Bntun die available for planting and 
that a further a>ea of 2 000 000 acres m the I irger island may 
be tounl in the mount i n and lieith 1 md at present used for 
graziug miking iltogcthei 6,000 0)0 acres capable of pro- 
ducing the 0,000 000 loids ot tun 1 er we at present import 
annually Jhis of toui-e r quires proof, but there can be no 
douot that om ictuil 3 000 000 acios of woodland are at 
present onl) pirtnll) -Locke I uid tint by better ininagement they 
can be iniJo to jioiuce a much laigoi quiutity of timber than 
at present, md ot mu h h tter qualit), so that this paper will 
make no fuithor refeiencc to the impoituit questionjof tne affores- 
tation ot our wastelan is 1 ut will sun ply deal with the possibilities 
of improvement in the minigement our actual woodland area. 

Th it au enormous nnount of planting is done annually in 
Britain will be at ou 9 recognized by an) one who has seen the 
vast foiest nnr->eues of Messrs Dickson at Chester where from an 
aiea of 450 acres, millions of >oung plants are distributed annually, 
or the large nurseries at C u lisle Leith Perth, an! other places. 
Much of the energy expeuled in pi mtations is however wasted 
owing to bad choice of species tor certain localities 

The chief classes ot foiest met with in Britain are either 
coniferous high forest, sometimes but not nearly otten enough, 
mixed with beech oi with Spanish chestnut in the north of Eng- 
land, beech selection forest as in the Chiltern hills, and coppice with 
standards Scotch pine md larch are the chief components of the 
coniferous forest and they are generally managed under the clear 
cutting system, the mature crop being felled and removed and 
the area then planted with a young crop. In the beech selection 
woods on the Chiltern hills, where only natural regeneration by 
*eed prevails, owners have occasionally fprgotten that beech treep 
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will not produce fertile seed when less than 70 or 80 years old, 
and after having cut away all their mature trees, are surprised 
that natural regeneration has stopped The coppice with standards 
consists of an undei wood of hornbeam, hazel, ash, sweet chestnut, 
alder, and other species, with standards chiefly of oak and ash. 

Besides the above chief classes of British forest, osier beds and 
willow pollards and standards are grown along river banks, and 
pure coppice of oak for tauning bark, and of sweet chestnut for 
nop poles and aluer for gunpowder and clogs are occasionally 
grown, whilst the cultivation of hedgerow trees, chiefly elms and 
oak, prevails to a largei extent than many otber European country 
Much has been written about the proper method to grow trees in 
all these systems, but example is better than preoept and model 
forests of each class are required in as many places as possible 
m the country, so as to serve as training grounds for future 
foresters. 

In ordei to meet this want of a training ground m Scotland- 
Mr Muuro Ferguson, M P , President of the Royal Scottish 
Arboncultural Society, proposed to apf ly for a parliamentary grant 
to puichase an area of waste lind and plant it up giadually, so as 
to form a normal high forest with trees of all ages corresponding 
to a rotation of say 100 year*) Di Schlich, howe< er, pointed out 
that it would take at least one if not two generations before the 
proposed model foiest was of iny use for instruction in forestry, 
and suggested that the ComimsMoners of Woods and Forests should 
engage an expert to diaw up working pi ms (schemes) for a 
number (if not all) of the foiests under their control and then see 
that the provisions of these working pi ins are intelligently carried 
out Iu thiswiy their own subordinates would be trained m the 
coarse of time and tae woik going on in these woods would 
afford the means of instructing new hands to be employed in the 
Crown Forests ind pm ate estates 

It is very gratifying to know that the Woods and Forests 
Department hasalopted this plan Mr H 0 Hill a Conserva- 
tor of Forests to the Government of India who has acted for 
sometime as head of the Indian forest seivice, and is now at 
home on furlough, is engaged m preparing Working Plans for 
the High Meadows wood and the forest of Dean, and if this ex- 
cellent policy is continued, working plans will eventually be made 
for all the Crown forests and a found ition laid for scientific and 
economic forestiy in Britain Unfortunately there are not, I be- 
lieve any Crown forests in Scotland or Ireland and the only 
apparent way of pioviding model forests m these countries is for 
oertain private land owners to m inage their woods on similar princi- 
ples to those now being introduced into the Crown forests of 
England 

The next step required from the Woods and Forests Depart- 
ment, without which, these plans for improving the management 
p^thejr woods will be of no avail, is for them to ^tram a fipenor 
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staff for the management of the Crown Forests by attracting- 
men of good general education into their service, who have recetv- 
ed a professional forestry education at Coopers Hill Two 
appointments as Assistant Conservators of Forests on Balanes from 
£300 to 400 per annum, should be established m eaoh of the 
Dean, Windsor, and New Forests under the present Deputy Sur* 
veyor The emoluments of 6 Deputy Surveyors, including houses 
and land attached, are each worth about £900 a year, and on the 
occurrence of vacancies in these appointments for which the appro- 
priate title of Conservator of ForesU should be substituted for 
the anomalous one of Deputy Surveyor, these posts should no 
longer be given as a reward for political services but to the best 
meu from among the Assistant Conservators Besides the large 
areas of forest comprised in the Windsor New, and Dean Forests, 
there are several outlying Crown forests, such as the Delamere 
Forest ( 5 000 acres) Salcey woods (1,266 acres) woods id the Isle 
of Man, <fcc Men ot the grade of Assistant Conservators should be 
placed m charge of the more important of these woods, thus ren- 
dering a uniform system of control practicable and saving the 
present agency charges ind also of uny extensive plantations 
which may be started in the 300,000 acres of Crown land, or 
elsewhere 

Another official of similar rank to the Conservators of Forests, 
acting under the orders of the Commissioners, should be appomt- 
edat the Woods and Forests office to control the execution of work- 
ing plans for the (_ rown Forests and to form new plans and revise 
old ones from time to time Once it is recognized that the Woods 
and Forests Department has the disposal of the services of a num- 
ber of trained meu, no colonial forest appointments need in future 
be offered to foreigners, as has been alread) the case at the Cape, 
Natal, and Cyprus, but to one of the Crown Assistant Conservators 
of Forests Inattention to forestry at home has been followed 
by indifference in the Colonies although the permanent mainte- 
nance of the indigenous forests is a question of vital importance to 
most of our dependencies, but the fact that Bntian is setting her 
house in order in this respect will probably induce colonials to 
follow suit and imitate the splendid and successful policy of 
India m this respect It is clear that a subordinate grade of 
woodmen will always be required as at present in the Crown 
Forests , a graded service of this order should be established and, 
when once the Crown Forests are brought into proper order, 

S rivate landowners will be inclined to apply to the Woods and 
Wests Department for trained woodmen for their own wood- 
lands. 

As regards education m forestry, Dr Schlioh has stated 
that little oan be done until we have a relay of competent 
nan trained in systematically managed forests, and capnole of 
lecturing and that the less said the better about lectures in fores- 
try merely prepared from books. The Forestry Branch at the 



3il 'SlE.tJIEymoa BKANDlS i PAMPHLET. 

Royal Indian Engineering College, Coopers Hill, has the Indian 
Forest Service to indent on lor a succession ot practical men as 
forest lecturer*, and this College can train men for superior 
service in forestry in the colonies, as well as India, and also 
instructors in forestry for Colonial Foiest Schools, as soon as the 
colonies perceive the necessity foi them But in order that 
landowners and land agents m iy possess sufficient knowledge of 
forestry to direct the management ot the private woodlands in 
Britain, classes in forestry must be established at all our univer- 
sities, as at present at Edinburgh and Durham. It is very 

f 'ratifying to hear that Professor Wainngton at Oxford has, by the 
iberality of Miss Ormerod and others been piovided with funds 
to start the teaching of forestry in connection with agriculture, 
and that a course of lectures in ruril economy by Professor Somer- 
ville has been given at Cambridge At Edinburgh there have hither- 
to been divided counsels and the professor of Botany has started 
a course ot foiestry instruction in opposition to that given by 
Colonel Bailey, one of the best of oui fore^teis It is to be hoped 
that these divided counsels will be aban loncd in favour of con- 
solidating forestry insti action on i thoioughly pi actical basis. 
The reception Dr* bthlich met with at Ldmburgh last spnng 
when he gave an addiess on forcsti) to the meml ers ot the 
Royal fecottish Arboncultural feouery, and ag un at the Imperial 
Institute when he read a most viluable and instructive paper, on 
the timbei resources of the British Empire, shows that the time 
has come when a great step forward must be made in British 
forestry, and the recent patriotic action of the Commissioners of 
Woods and Forests in preparing the Crowu Forests as training 
grounds for the future foiesteis of the Empire, show that the 
present Government have clearly recognised their obligation in 
this respect 

Wmle, however, every British Forester must desire that his 

S rofession should become thoroughly indigenous and be well 
lustrated at home by veil managed examples of vailed wood- 
lands, we should never foiget the debt we owe to French and 
German foresteiswho by their courteous reception of English 
Forest students for the last 30 y^ars in their magnificent forests, 
have prepared the way for the present revival of Forestry in 
Britain — Land Magazine 

Sir Dietrich Brandis’ Pamphlet. 

There can be little doubt that the father of Indian, if not 
df Madras, Forestry was Dr. (now Sir Dietrich) Brandis. If 
we in this Presidency had produced a Cleghoru and a Beddome 
before the advent in Madras of the distinguished German who 
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was for twenty years Inspector-Generdl&l 1 Forests to the Uoiarn- 
ment of India, the effect of* their labours had been hat local. 
‘Throughout the greater part of India systematic forestry owed 
its very commencement to Dr Brandis, and the Indian Forest 
Department was nnquestionabl) created by him. He posselbed 
the snpreme advantage of having secured the oonfidenoe of tike 
Government of India, All Governments in India have ie 
decide a \ast variety of questions of which they are crassly 
ignorant and being ignorant they are suspicious and afraid of 
being imposed on The Government of India's ignorance is the 
most extensive, because its range of power is greatest, and it is 
of course proportionately nervous of being taken in. The first 
thing, therefore, winch the head of a Department must do, if 
he would a ivance is to m ike the Government of India believe 
in him Once this accomplished it will follow him like a 
little child Dr Bran hs succeeded in the operation Begin- 
ning with Lord Lawn nee jvho was by no means a warm sup- 
porter of the new Department he gradually built up a reputa- 
tion as a safe and strong man In Province after Province the 
re-organi^ation of the Forest Department was carried out on the 
lines he 1 u 1 down In 1881 be visited Madras, and the result 
is to he seen in the Madra« Forest. Act of lo92, under which all 
subsequent forest operations have been conducted In 1884 
Dr Brandis retirid, being rewarded by the bestowal of a KO.il., 
and he has now published a frochure in which he traces the 
course of Indi m For str\ ind endeavours to suggest the lines 
of its future development It i« not unnatural that the veteran, 
who his so long controlle 1 the destinies of the Department, 
should hope still to direct its course still more natural that he 
should wish to recall his achievements in the past , but it must 
be added that distance from India frequently lends an enobant- 
meut incompatible with rugged realities and that the removal 
of responsibility has an astonishinglv enlivening effect on the 
once staid official pen 

Sir Dietrich Brandis’ main recommendation in the pamphlet 
under notice is the extended employment of Natives in respons- 
ible offices of the Forest Department Like a well trained man, 
he first supports his proposal by a quotation from Sir Thomas 
Monro, whose Minutes have been a perfect gold mine of 
quotations to official writers ever since Sir Alexander Arbuthnot 
rendered them accessible Then he points out that Native Forest 
Officers possess the great advantage that they cannot be accused 
of “ want of sympathy ’* with, or “ absence of knowledge of the 
people ” Lastly, and with most force, he urges that unless 
systematic Forestry is accepted by the educated classes of India 
as a sound principle, it must remain an exotic and would imme- 
diately expire were the foreign influence supporting it removed. 
Forestry must be naturalised m India if it fa not to ** JwW 

49 
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upon as an alien invention, and naturalisation can be* best 
effected by raising Natives of the country to responsible posi- 
tions in the Forest Department The Dehra Dun School mus£ 
be strengthened and extended Similar schools must be estab- 
lished in other parts of the country notably in Burma As 
Japan sends young men to Germany to *tudy in the forest 
schools of that countrj , «o India should send the pick of Dehra 
Dun to complete their forest education on the Continent of 
Europe ‘ It will be a great point gained when the first Native 
‘is appointed to the post of Conservator of Foiests Such are 
Sir D Brandis proposals And it must be almitted that he 
doe* not altogether omit to notice the difficulties of his scheme, 
namelj the failure of Native Forest Officers id the [i&t and 
the extreme scarcity of suitable Native candidates He believes, 
however, that if “ an honourable and paying career ’ is assured, 
desirable ..candidates will not be wanting, andin the matter of 
successful native working ho appeals to tic evidence of Native 
States such as Mjsore But we may well doubt whether the 
matter is so simple as it looks Ihe educited clashes in India 
are unfortunately specially ill suited for forest employ The 
Brahmin and his non-Brilimin imitator bis neither taste nor 
capacity for jungle work His physique is general 1 ^ unfavourable 
and his indifference to natural Inst r) deprives the Department of 
one of its chief attractions Mr D uv-ev t onservator in the North- 
West Provinces is quoted b\ Su D Bi m lis is writing — ‘ The 
‘most unprofitable of all suborlmatc Forest officers is the town bred 
‘schoolboy who has no previous ex \ enence of jungle lif |uu,Je tubes 
and jungle conditions gonerallv Hence if the ordi uiry Cutchei ry 
recruit is enlisted in the Forest Department be will be willing 
enough ta visit Germany at the public expense and to enter the 
higher ranks of the Department but he will be as far as ever from 
being a practical Forester Already the wholesome rule with which 
the Dehra Dun School started his proved unworkable, iu that no 
student should be received who bad not proved his fitness for the 
Forests by several } ears’ woi k as a volunteer or forest guar 1 The 
problem is not to be met, as Sir D Brandis suggests merely by 
offering better pa^ and prospects which would only attract the 
usual place-hunting class A piactical test in active forest 
work must be imposed Astringent physical examination must 
be insisted on ana candidates must be looked foi among the more 
robust and active, rather than among the most intelligent, classes. 
Even so, the measure of success will not be high and forest 
administration will probably long remain largely in the hands 
of the European and European descended races 

ihe remainder of Sir D Braudis's proposals are directed 
to the legitimate extension of forestry in India The steady 
growth of population, he points out, necessitates the extension 
of forests , otherwise the increasing demand for forest prodnoe 
must in the end outrun the supply He especially insistB ou the 
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pn remount importance of maintaining the minor forests and pas- 
ture lands. The large timber forests furnish the backbone of 
the departmental revenue, but it is to the smaller areas that the 
people have to look for their local supplies of forest prodace, as 
well as for pasturage in the dry season. Sir D Brandis gives 
an interesting a<c mnt of the results which followed the handing 
over of the wa«te and jungle in Ajmero and Merwara to the 
inhabitant'* In u few \ears> t e lull* were cleared of trees, the 
reserves of pasture were gone and the tanks were destroyed by 
the torrents which poured unchecked down the hill-sides. The 
effects on the population were most serious. A similar story has 
to be told of the Ho*hiarpur District of the Punjab, where 7,900 
acres of fertile land Imp been laid waste by torrents coming 
from the denuded lulls The importance of pasturage in seasons 
when the lains fail is riglal} insisted on, and Sir D. Brandis 
makes a protest, albeit in diplomatic language, ag lin'd the Gow 
ernment of India’s rec<nt policy of establishing settlements in 
the heart of the moie lemoto forests and of relinquishing minor 
forests for cultuation He advocates, on the contrary, the estab- 
lishment of \illag( foiests, such as exist in Germany But when 
he goes on to suggest that the selection oi such tracts should as 
far as possible he intrusted to N itive agency and apparently left 
to Municipalities and local bodies, if is clear how toe leaven of 
retirement has entered info his soul “The blessings of progress,” 
he tells us, “will be valued more by the people, if they are not 
‘ all dispensed bj the hand of the foreigner.” The blessings of 
forest progress are seldom appreciated at all by the people, but 
we may well pity them when these blessings are bestowed and 
controlled by the incorruptible agencies referred to . — Madras 
Mail, 


Concentric Rings in the Mangrove. 

The Madras Report for 1895-96 has the following “ It was 
‘found in the Kistna District that the annual growth m diameter 
‘ of the mangrove ( Avicenma ) amounts to nearly an inch and from 
* 1 to 2 feet m height. It is considered that the spunons rings 
‘ are monthly and are probably due to the different conditions of 
‘nutrition caused by the spring and neap tides.” * 

We would ask other officers in whose districts mangrove 
forests lie to* verify this statement and enquire and examine 
whether any of the mangroves put on a ring showing the com- 
pletion L of a periodical growth once a month, whether all 
species exposed to the influence of tides do so, or only some 
and whether they do so every month, and send the result of 
tlheir investigations for publication in the Indian Forster* 
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Insect ravages among Teak and Anogeissus latifolia. 


Teak in the whole Southern portion of this District has been 
entirely defoliated by a small caterpillar In 1892 the same 
thing happened in the Ahin Forests m( handa I tried then to 

§ et the mature insect from the caterpillar but unfortunately all 
le insects I had collected were attache 1 by Ichneumon flies and 
came to nothing The parenchyma of the leaf is only eaten, the 
Terns and midrib being left intact Hardly a single tree has 
escaped, and the whole forest where teak predominates has a 
sombre brown appearance 

Dhaura ( Anogeissus latifolia') has also suffered badl} In 
this ca*e however, the entire leaf is eaten and Dhaura is now 
beginning to send out a few bunches of new leaves The damages 
ha%e extended over a large irea and in some localities not a 
single tree has escaped In 1892 Dhaura suffered ty the same 
insect lhis was also to be observed m the Alnri reserve I 
wonder if this is the case in other Districts as well Unfortu- 
nately I have to tra\el about fist and cau take very little luggage, 
or 1 would try and collect und identify the above insects On the 
27th I tiaversed 32 miles, principally though Teal forest and I 
cannot recollect seeing a single tree that had entirely escaped 
Many did not shaw a single green le if I cannot siy how the rest 
of the District has fared as I have not seen it since the com- 
mencement of the rains 

R C THOMPSON 

Camp DaMob, o p 
29th July, 1897 


Oil Buchanania latifolia Seeds. 

Buohanama latifolia is locally known as char or achar in 
the Central Provinces The fruits, which ripen in May are muoh 
eaten by the natives, the cotyledons inside the seed locally 
known as “ chirouji ’, being the parts used, which are eaten 
either raw or made into a sweetmeat with sugar Apart 
from this use, the cotyledons give au excellent colourless, 
tasteless, and inodorous oil Up to the present time the 
Gonds and Korkoos have not extracted the oil to any 

f eat extent, though they knew of its existence and though 
made an extensive enquiry, I have been unable to discover 
any local use of the oil 

The oil is extracted by the Gonds and Korkoos in an 
ingenious way whioh was ODly adopted by me when all other 
means failed The method consists of — first pounding up the 
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cotyledons into a coarse paste in an “ ukhre w '** care being 
taken not to bave it pounded too fine* as the finer tbe paste 
is, the less the quantity of oil secured — the paste is then exposed 
to steam for a quarter of an hour by putting it in an earthen jpet 
with a hole in the bottom, placed over a narrow neoked earthen 
pot containing water kept at boiling point. Thirdly, the hot 
paste is neatly tied up into a bundle in a piece of blanket and 
is then ready for pressing The paste is twice pnt through the 
above process, after wbicn it ceases to produce oil. 

The press consists of two logs of equal dimensions, each 
with one side rongbly squared and with holes bored in one of 
the extremities, through which a stout rope is passed forming 
a kind of hinge. In addition, the lower log is also provided with 
a disk, at about a foot from the hinged end, surrounded by a 
groove with an outlet for the oil to escape, tbe disk slopes on all 
sides towards the groove which is about an inch in breadth and 
depth. The bundle containing the hot paste is put on the disk and 
the upper log placed on top of it. The free ends of both 
logs are then drawn together by means of another stout rope and 
as the pressure increases the oil comes ont. 

From actual experiments conducted by myself, I found that 
about 2 lbs. of the cotyledons produce about $ lb of oil 

S. N C. 

5th August, 1897 


A native oonbrivanoe for poanding any kind of grain. 
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Churchill and Sim’s Circular. 

5th July , 1897 

Eae>T Jndia Teak — The delivenes for the first half year of 
1897 totals 9,357 loads as compared with 10,461 loads for the first 
six months of 1896 For June this yeat the figures are 956 loads 
against 869 loads m June, 1896 Ihe market has been apparently 
inactive and uninteresting, sellers taking business to a shade 
under their quotations, rather than holding out for the highest 
prices The market ahead is very quiet in the absence of unsold 
floating cargoes 

Rosewood — Easi India — Small shipments would sell well, 
as there is a good, although not large, demand 

Saiinwood — EA feT India — Thcie is a good demand for 
Ftgury wood in eithei log » or hoards but not much enquiry for 
plain wood 

Ebony. — East India — Foi small lots of good wood fair 


pnceB could he made 






PRICE CURRrjSl 



Indian teak 

per load 

£10 

10s to 

£15 10s 

Rosewood 

„ ton 

£8 

to 

£10 

Satinwood 

„ s U p foot 

8d 

to 

] 2d 

Ebony 

„ ton 

£7 

to 

£8 


Teak Circular for July. 


Messrs. Denny, Mott, and Dickson report — 4,108 loads of 
logs and planks were landed in the London Docks last month, 
against 990 loads delivered into consumption The Jubilee holi- 
days undoubtedly restricted the deliveries The London stocks 
now stand as follows — 


1897. 

Ids 

8,222 logs 
2,042 planks 
24 blocks 


1896. 

Ids. 

6,307 logs 
2,517 planks 
65 blocks 


Total ... 10 288 8,889 

The following are the comparisons between the past half- 
year and the corresponding one in 1896 — Landings in London 
Docks from January 1st, to June 30th, 1897 — 7 890 loads, as 
against 9,464 loads lor the same period in 1896 Deliveries from 



MARKET RATES OF PRODUCE. 


lii 

London Docks from Januiry 1st, to June 30th, 1897 i— "9,225 
loads, as against 10,7 78 loads for the same period in 1896. -Tho 
deliveries have been satisfactory, as those for the same period last 
year were unprecedentedly high. A large proportion of the above 
moderate import of 7,850 loads has been of inferior quality and 
the dwindling quantity of good merchantable wood has commanded 
high prices, whilst even the inferior wood finds outlets at prioes 
far above its deserts* This influx of indifferent wood is, however, 
oausmg such dissatisfaction to consumers, that architects and 
engineers m many cases specify other wood than teak for many 
purposes where it used to (ommnud the preference ; and although 
a lowering of the standatd of quality may have been inevitable 
owing to the European demind outrunning the available supplies 
of good wood at the shipping ports, the bad quality of many of 
these speculative shipments is calculated to seriously lower the 
diameter of teik m Hie estimation of those who have considerable 
influence in causing it to he used for navul, rolling-stock, and 
domestic purposes 


MARKET KATES OF PRODUCE. 
'Iropical Agriculturist , July , 1897, 


Cardamoms 
Croton seeds 
Cutch 

Gum Arabic, Madras 
Gum Kino „ 
Iudiaruhher, As°am 
„ Burma 

Myiabolums, Bombay 
„ Juhbulpore 

„ Godavari 

„ Calcutta 

Nux Vomica, Good 
Oil, Lemon Grass 
Orchella, Ceylon 
Sandalwood, logs 
„ chips 
Sapanwood, 

Seed lac 
Tamarind* 


per lb 

3s. 

to 

3s. Id. 

per cwt 

.. 85s. 

to 

86s. 

91 

9s. 3d. 

to 

32s. 6d. 

>9 

35s. 

to 

40s 


£45 

to 

£55 

per lb. 

Is. Pd. 

to 

2s. id. 


Is. id. 

to 

2s. Id. 

per cwt. 

, 4s. 3d. 

to 

8« 6d. 


is. 

to 

7s. 

» 

3s 9d. 

to 

5s. 6dL 

»» 

4s. 

to 

6s. 

»» 

7s 

to 

7s. 6d. 

per lb 

2Jd. 



per cwt 

. 10s. 

to 

12s. Od. 

ii 

£30 

to 

£50. 

»» 

£4 

to 

£8. 


£4. 

to 

£5. 

ii 

70s. 

to 

80s. 

*» 

4s. 

to 

6s. 
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Sir Richard Strachey and Indian Forestry. 

The re tder«* of the * Forester' doubtless have noticed the 
name ot Richard Strachev in the list of t Diamond Julihe Honours. 
To him l 1 ' entirely duo the present organisation ot the I orest De- 
pirtment, tnd this fact li is never been sufficiently lecognized. 
When in Febi uai> 1861, the Govt inment ot India ordered the* 
Pegu 1 crests to he thrown open to jnvute entei prize these 
orders weie issui d in the Foieign Depaitmeiit, which at tha* time 
eonti oiled the entire idrninisti ition of that newty -annexed pro- 
vince In November 1861 the meisures taken by the Govern- 
ment ot India were objcctel to by Hei Majesty s Sei retary of 
State But before hi* de<q atch had reached Cult utti the subject 
had onoe mote been considered bj the Government ot India, und 
doubts were entert lined, whether it had bun ri^ht to deviate 
from the policy laid down in regard to the Pegu loiests by Lord 
Dalhousie Accordingly it w is determined, tor the tutuie to deal 
with questions of Forest Admmistr ition througho it the Empire, 
in one Department of the Government ot India As the then 
Secretary m the Public Woiks Department, Colonel (afterwards 
Sir Heniy) Yule aud his successoi then ( olond Rich ud Strachey, 
took a specul interest in foiest consei vancy,4.hat Di pai tment was 
chosen 

Thus when m the autumn of 1862 the witer ot these lines 
was called away from Rangoon to assist the Government of India 
in the organization of Forest business in the other provinces, 
Richard Strachey was his < hief In Pegu it had been my privil- 
ege to serve under Colonel (afterwards Sir AitLur) Pnayre, 
and now it was my singularly good foitune to commence my work 
in a more extended spheie under one of the ablest Indian Statesmen 
of our time At tint time, Lord Flgin was Governor-General 
of India He died in November 1863 and Sir John (aftei wards 
Lord) Lawrence landed at Calcutta in January 1864, Lawrence 
had saved the British Indian Empire m 1857, mainly through 

a 
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the resources of the Punjab and the fidelity of its people By 
strong, just and considerate Government he had firmly attached 
them to British rule, and this result he had attained by insisting 
upon personal Government by his distru t ofhcei s He held that 
the chief civil officer must be supreme in his district and that 
there must be no departmental interference of any sort Before 
going out as Governor-General he had seen the despatches sent 
home regarding forest administration and he did not approve of the 
plan of establishing a new Department, that would have charge 
of the waste lands and forests and that might in many cases inter- 
fere with the supreme authority of the chief civil officer in his 
district It was no secret that Lawrance had determined to 
stamp out this new-fongled scheme I felt my position unten- 
able, and begged Strachoy to let me go back to Burma, where I 
wished to continue the work which I nad commented He asked 
me to have patience, to put up with the uns itisfactory state of 
things, and to rem un attached to the Government of India Grad- 
ually, Richard Strichey obtained sufficient influence ovei the 
Governor-General, to enable us to do useful work in India 
Sir John Lawrence soon learnt to value Colonel Straehey’s powei- 
<ful help in extendit g irrigation works on a lar B e scale and, later 
on, in devising a system of Railways to be builr by the State It 
was dne to Richard Strachey’s steadilv growing influence und to 
the patient perseverance of his successor as Secietary to the 
Government of India that in 1868 Sir John Lawrence sanctioned a 
definite organization of the Department in all provinces under the 
Government of India Had it not bean for Richard Strachey, 
Forestry would have come to nothing under Lawience What 
I have here stated in no way detracts from the fngh posi- 
tion Lord Lawrence justlv holds in the history of India The 
creation of a separate Jj orest Department at that time was regard- 
ed as a most doubtful measuie by the majority of C lvil Officers 
Even at the present moment, many djstinguishe J Indian Officers 
view the present progressive and Departmental system of Govern- 
ment as a source of real danger to British lulem India The 
system which after much opposition has been arrived at of 
making the District Forest Officer the Collector or Deputy Com- 
missioner’s Assistant and which effectuallv guirds agaiust all 
political risk, could not have been introduced in those early days, 
because at that time it was necessary to give the Conservator 
power to take the initiative in forest matters and to carry out his 
plans through the agency of his Assistants, acting of course always 
under the orders of the Local Government 

Richard Strachey’s eminent services in India have long been 
universally recognized, and outsiders have often wondered that he 
had always remained plain General Strachey His friends knew 
that it was not in his nature to care greatly for the decorations, by 
which nublio services usually are recognized, and he had been 
successful repeatedly, in warding off the attempt to confer such 
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titles and decoration upon him This time however Lord Salis- 
bury did not ask his leave, and thus we have now the great satis- 
faction of honouring him os Grand Commander of the Star 
of India In spite of his 80 years, Richard Strachey still is hard 
at work m connection with Railways He is chairman of the East 
India and of the As«am-Bengal Railway Companies, and his inter- 
est in Indian Fore^trv is undummshed The above brief sketoh 
of what Strachey has done to place forestry in India upon a safe 
footing is intended as an introduction to some important remarks 
of his on tbe aims and objects which foresters in India should keep 
is view The'-e remarks he communicated to me in a letter of 
16th inst and they ire as follows — 

“ If I nny add a word of criticism on the position of the 
Forest D( partment at the present time, so far as my information 
on the subject goes it would be that it is still only in the stage 
of preserving wnnt exists and lajing a foundation for what may 
be It is still a blot on its administration, that it is with the 
greatest difficulty, that timber sleepers cud be got for our rail- 
ways e\en where thev j ass through forests, as ill Assam Why 
sboul 1 1 have to sen 1 to Norwaj for pine poles to be used in* 
making a railwiy bt tween Bemres irtid Gja t n 

The attitude of Go\ eminent, I im awuro, is opposed to 
efforts to nidke tbe 1 oie^t ])< partment commeiciallj active and tl e 
fear of interfeiing with {mite entei prize stands in the way of 
much that could be done towards developing industries in India, 
the absence of which is one of tbe main causes of the relative 
poveitv of the country and tbe inability of the people to resist the 
pressure of times of scarut\ So long as the people is exclusively 
agricultural or neuilj so and tbe numbers are double what are 
required for tbe (roper cultivation of the soil and the production 
of tood, what else can be expected but a total incaj ucity to accu 
mulate wealth ^ The difficulty in tbe way of getting out of these 
conditions is, of course enormous, and cannot be overcome other- 
wise than with extreme slowness But the object should surely be 
never lost sight of, and what is possible should be done to open tbe 
way to its realization if it is to be postponed even for a century * 
Laiasez fatre is not the remedy for the evils that oppress the 
vast majority of mankind " 

So far Sir Richard Strachey. In these lines he briefly in- 
dicates the great task which the British nation has undertaken in 
the Government of India, a task which can only be accomplished 
by the patient, but carefully planned, work of generations Tbe 
resources of the different provinces of that huge Empire must be 
developed in such a manner, as to generate and feed industries, that 
will increase tbe well-being of tne agricultural population and 
will enable them to resist the pressure of scarcity wnen their har- 
vests are diminished or destroyed by drought Such industries 
as shall promote the well-being or the agricultural population, 
obviously must be fed chiefly by the produce of the sou. The 
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great aim therefore to which the efforts of public officers in India 
ought to be incessantly directed is to mcieas© the growth of use- 
ful pioducts that Will give profit ible employment to the people 
Where there are forests or where forests cm be ru^ed, the 
greatest production of timber bamboos i 1 other useful forest 
produce on the area available o ight to be the urn Well may 
Strachey complain tint to this day timber for railway construc- 
tion must be importo 1 from Norway and that even whore railwiys 
passthrough fore t timber sleepers cm often be got with the 
greatest difficultv True one difficulty consists in this, that 
among the vast vmety of tiees in the foiests of Iniia a few only 
produce timber th it will resist the climate ml tint will list suf- 
ficiently to he useful as 1 ail way sleepeis , further that these kinds, 
which yield lurible wool aie mostly scarce and that their tim- 
ber can he more profitably disposed of for otLer pur poses An- 
other difficultv n that vist areas are without forests or without 
forest it the dispml of Gov rnment Ihe forests through which 
the Assarn-Bcngil Rnlvviv runs prolueno Teik, Pymka lo or 
Sal timber and thf Nahor ( )/e <? na firna) one of the few really 
durable woods winch giow there | rob ihly fetchos higher prices 
for other purposes Hithfito I uudeistml Punkado sleepers 
have been nnpoitid for the line ml the question whether 1 Ipsna 
ferrea. may be mile ivnlahle for tbit purpose is being seriously 
considered Iheretni) however be timbers m the vist forests in 
the vicinity of tint line which though not as ini able as Nahor 
or Pyinkido yet miv furnish sleepers foi the fir st construction of 
it The rapid completion of the Jal ulpur anl N igpoie branches 
of the Great Iniia Ptnmsuhr R ill way alout 1866 wis made pos- 
sible byernplovrng sleepers ot J^rminalia tominota uni other 
woods, which though not us durabb is Teak or Sal yet are suf- 
ficiently so to justify their use at the commencement In those 
days Sir Richirl lemple was Chief Commissioner, ind Colonel 
Pearson was Conserv itoi of Forests in the Central Provinces 
The forests nearest to the line Ben ires-Gj a which are at the dis- 
posal of Government are the Palamau, Gorakhpur and Oudh 
forests In these there ought now to be sufficient second growth 
of Sal, to furnish thinnings of Sal poles One would think that 
by this time a sufficiently steady demand for Telegraph posts 
ought to have sprung up to make poles of Sal au article of trade 
Nevertheless it is quite possible, that m many cases with the low 
rates of outward freight, it may still be possible to deliver impreg- 
nated poles of bpruce from Europe at prices lower than those at 
which durable Indian timber, such as Sal Teak, Deodar are ordi- 
narily sold in the Indian market 

Wnen after leaving Burmi in the autumn of 1862, I com- 
menced work in Northern India, difficulties frequently arose, m the 
course of lirect deilings between the Public Works Depart- 
ment Railway Companies or conti actors, and those officers who 
at that tune worked the Government forests Sudden demands 
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Were male for large quantities of seasoned timber to be delivered 
at a few months’ notice, rejections of the timber delivered were 
f r equent md ofren arbitrary ind the dealings with the subordi- 
nate sent to take chaige of the timbei were not always satisfac- 
tory For in in) cises it was founl better to employ middle men 
m this business 1 heoi e tic a li \ the best plun would always be, to 
sell all timber stan ling in thf fon sf, or, where rivers are available 
foi floiting it to the inirket to sell the timber ready for launch- 
ing. liio work of forest officers woull then he confined to the 
forests It his tiequentW been urgol, an 1 with much appearance 
of justice tbit m miuy ciscs foiest ofh ers in In liu have a great 
deil ot leil of wcik t > lo which is sc ncely ht woik for a Govern- 
ment Dt p irtment On i vi«»t scile tiny discli u go the functions 
ol a j uvate tialcr they hive to watch the state of the mirket, to 
eutc •• into competition with other tralers an 1 fan! customers for 
then sto ks of ti mb i Manv ittempts have consequently been 
ma le in lifferent j rovincc s to sc 11 the tmil er st in ling in the forests 
and thu to set forest officers fiee toi their more legitimate work 
in the F )rt sts ml in mini forest listncts these ittempts have 
bun most successful This however cannot everywhere be ac- 
complish© 1 But whtnvei forest officers hive to engage in tim- 
ber opt rations on i luges ale m excodent plan is to estiblish 
timbei lejots itsmtillc jlaus an 1 to boll penoiical auction 
silts regululv it stited times Uudtr such an airangement 
Contractor^ It ill way Comj iiiipi and the ti ide generally, gradually 
loirn tint it lertun elites timber is avail il le at these depfits, the 
price is rcgulitel by th lemand au 1 un lor such an arrangement 
forest officers hive not t > issuine the functions of pnvate traders 
I ceitamly never did a 1 ttc t thing than when I obtained, a few 
diys aftei lulling it llingoon mJinuirv 1856 from the then 
Commissioner Major Phiyre, a piece of rivt r frontage miles 
long There ill the timbei brought from the foiests was collected 
and sold by public auction at monthly sales After 1861 
when, in obedience to the oiders of Government, a large portion 
of the forests were thrown open to pi lvate enterpnze under the 
permit system the quantity of timber disposed of at these sales 
diminished, but in course of time the permit system came to an 
end and to the present diy the greater part of the Teak timber 
produced in the Pegu forests is sold by periodical sales at the 
Rangoon timber dep6t Similar depots have at different times 
been established on flu rivers which take their rise in the Himalaya 
for the sale of Doolar and other timber brought down on Govern- 
ment account, and in mv opinion this system might, whenever 
possible, he encouraged The system to be pursued in the disposal 
of timber anl Bamboos grown in Government forests most how- 
ever always be arranged in accordance with the circumstances of 
the case it must not be regul ited by rigid principles or in obedi- 
ence to pre-conceived notions 
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When regular forest management was commenced m India, 
a few kinds of timber only were marketable chiefly those, which 
like Teak, Sal and Deodar were known to resist the action of decay 
and insects in a tropical or sub-tropical climate Clearly however, 
it is one of the most important duties of Indian Foresters to seek 
employment for those kinds also, which formerly were not regard- 
ed as marketable, and which were generally classed as inferior 
kinds The importation of foreign timber into India, mostly ot 
spruce impregnated with creosote, and of timber from Australia, 
has at times been considerable, and it certainly ought to be the aim 
of foresters m India, as far as timber is concerned, to make the 
country independent of foreign supplies 

A great deal has been accomplished m this direction As 
soon as I had secured an annual surplus revenue by the sale of 
the old Teak timber from the Pegu forests, I brought down re- 
gularly to the Rangoon timber dep6t large quantities of other 
woods, carefully selected logs, which were sola by auction at the 
monthly timber sales Financially this was a loss but a few 
kinds were brought to notice in in this manner The first real 
start however was made with Pyinkado by Mr Itibbentrop when 
Conservator of Forests in Burma between 1875 and 1877 The 
difficulty was, to procure i saw mill fit to cut up this extremely 
haid wood This difficulty overcome, Pyinkado was u«ed largely 
for the Railways in Bui ma and in other provinces sleepers of this 
wood have even been exported to Africa and 1 understand that 
10 to 12 local saw mills are now at woik in Buima for its conver- 
sion In 1895-96 Government is reported to have derived a 
revenue of three lakhs from the Pyinkado timber trade in Burma 
Another instance is the export tiade of Padauk timbei from the 
Andamans, which has gradually become of considerable importance 
and in the School Forests of the llimilava I am told that trees of 
Ptnus excelea and longifolia now sell at good rates standing in the 
forest, timbers which 15 y< ars ago were unsaleable 

What has not yet been accomplished is, to increase the 
durability of other kinds b) impregnating them The efforts that 
will doubtless ere long be made in this direction, will I hope 
eventually 1 lead to the establishment of factories for impregnating 
Himalayan Pines and other woods As I explained m the paper 
on the utilization of the less valuable trees, which was printed m 
the Indian Forester of February 1894, I have ever smoe 1875, 
as long as 1 was in India, done my utmost to bring the establish- 
ment of impregnation factories m Northern India It is a most 
remarkable fact that hitherto no effective action has been taken in 
this direction 1 am glad however to notice that the rise in the 
price of Deodar timber in the Punjab has lately again directed 
Attention to this subject 

Nor has any effective action been taken to employ the wood 
of the infenor kinds in order to enoourage the manufacture of iron 
with charooal or to obtain acetic acid and other nsefnl prodnots by 



SIR RICHARD STRACHBT AND INDIAN FORESTRY 33 $ 

carbonizing it in closed kilns. On these subjects I have so often 
written at length latel y * that I will not weary the patience of my 
reader by repeating what he may have read already Moat satis* 
factory results have, 1 understand, been attained in the Sohod 
forests of JauuRar by the disposal of pitch and resin, the produce 
of Ptnva longifolia 

Another industry that might be stimulated through the action 
of foresters in India to a greater extent than has hitherto been done, 
is the tanning of hides Tunning materials and raw hides are 
important articles of export There is no reason why an extensive 
tanning industry shoul 1 not be doveloped in India I remember 
with pleasure a ludicrous sight that used to be common in many 
villages in lta]f utun i tn 1 elsewhere Long rows of goat skins hung 
up stuffed with the leaves of Anopemus, and along these rows a 
number of little bovs 1 usy pouring water into the open throats 
of the«*e ‘■tuffed goats the skins of which were thus being prepared 
to lurmsh the finest possible leuther Tanning materials are 
abundantly produced by the vegetable kingiom, new tans are 
constautlj being brought to notice in different countries, and 
in my such may still be discovered in India I have learnt with 
great satisfaction that it is contemplated to establish a central 
research sta ion for forest products at Dehra Dun m connection 
with the Forest School and that the Officer in charge will have 
the ad \ ice an 1 assistance of the Agricultural Chemist to the 
Grovernmant of India In the present instance however I desire 
sjeciall} to draw attention to a substance which has long been 
used by tanners an! which is an article of trade in Northern India, 
the bark of Acacia arabtca 

I understand that in consequence of the offer made by & large 
European firm at Cawnpore to take annually 250 000 maunds of 
Babul bark at 8 annas per mnund, an enquiry has lately been 
set on foot, by Mr Ribbentrop the Inspector-General of Forests, 
whether it would be advisable to establish plantations upon a large 
scale to supply the bark ind at the same time to increase the 
supply of fuel in the forestless country of the North-Western 
Provinces I also understand that the Conservator of forests and 
the Divisional Officers of the Central Forest Circle have pronounced 
against the scheme and that it has consequently been abandoned 

It was estimated, that the scheme woull require the taking 
up of 84 000 acres whichunlera 12 vears’ rotation were esti- 
mated to ) leld at the rate of 3 maunds of bark and 60 cubic ft 
of barked and stacked fuel per acre per annum, an annual outturn 
of 252,000 maunds of bark and 50,40,000 cubic ft of firewood It 
was also estimated that the area reqnired oould be purchased at 
abont 14 rupees an acre and that if the purchase money and the 

* Utilisation of the less valuable trees Indian Forester 1807 na «e 
page 57 

t V wicker, on the improvement of Indian Agriculture London 1800 page 750. 
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outlay on formation and maintenance were capitalised at 4 per cent, 
the amount would show a deficit, but that if the calculation were 
made at 3 per cent, the net ■revenue obtained from the 84,000 acres 
proposed to be operated upon, would amount to Rs 44,000 

I can quite understand the disinclination of Forest Officers 
in the North-Western Provinces to embark in an undertaking 
upon so large a scale, the financial success of which is by no means 
assured Doubts were exjnessed, whether the produce in 
firewood of the propose 1 plant itions uould be disposed of at a 
profit and it wis urgel tbit the creation of extensive forests for 
the production of Babul buk and fiiewool in the centre of these 
provinces would close the dooi to ill prosp octs of a tride in tanning 
materials from the existing forests, while it would at the same 
time affect injuriously the growing export of fuel 

Evidently it is the feir of diminishing the net revenue of 
forest administration, tbit makes forest officers unwilling to 
embnk in such undet takings Nor is this feu unreasonable, 
for as in itters stmd at present even those public men v ho are in 
positions of influence in Engl md as well is in India, and at the 
sime time ue well dispose 1 towuds legulit fonst management, 
as a rule jnlge th* viluc of foiest idministi ition only fy the net 
annual revenue it proluces A diminishes 1 sur[ lus is reguded 
as proof of bil minigement It is to be hope 1 tbit in course 
of tune hi oak 1 Mews will pievul, in 1 tbit the work done by 
foresters m indn will be judge 1 moie by then success in increas- 
ing the qumtit) of useful piolucfs obt lined fiom the soil, in 
augmenting tho pi o luctiv cness tint is the cipital vilue of the 
estates entinstel to then chaige, md thereby contnbuting to 
develop the lesomces of the country 

It it the present time fin inci il considerations pievent large 
opentions in this dneetion theic cm b n no possible objection to 
taking in ban J smillei ueas by wiy of experiment and it seems 
most import int to urge the note^sOy of such experiments, which 
must however be un hrt iken on a sufficient sc lie to furnish piao- 
ticillv useful i (suits On jages 58 to 60 of bis excellent report 
on In lian Agncultuie Dr Voekker gives an account of the ex- 
pel iments male in diffeient districts of Noi them India for the 
purpose of it cl uming Us u lanls The result in al cases has 
been, tliat ifeittk are kept off in 1 aie not allowed to nibble away 
and to tieil down eveiv blile of grass, as it ijpeus, the worst 
Usar will i ijillv clothe itself with grass Fmther, trees can be 
laisel on Usar 1 ind, this h is 1 een proved for J3utea frondosa m 
the Kipuithili State ind for Arana arahua at Aligarh It is 
true th it when in the litter experiment Bihul had attained a 
height of 20 teet it seemed to reach i subsoil of Kankar and die 
But in order to produce firewooeJ and B ibul buk for tanning, a 
short solitionof 12 yeais is contemplated, md the trees need not 
attain more than 20 feet in height Usar lauds aie very extensive 
m the Nortb-Westeru Provinces and m the eastern portions of the 
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Punjab At Amramaau Mir Muhammad Husain, the Assistant 
Director of Agriculture, North- W estern^ Provinces and Oudh, in 
1882 purchased on behalf of Government 52 acres of Usar land for 
experiment at out rupee ptt icre W hen Dr Voelcker wrote, t 
one half ol tilt farm hid been reclaimed and was let at an annual 
rent if oi^ht 11 n f < t ^ per acre In this case no trees were 
planted but the ie< lumcd find give excellent field crops. 

Th< "i Usir e\pnimenN have been aljectedto because as a 
whole the\ hive not Uni a financial success Obviously this is 
no rea on win tin v ^liould not he continued with another object 
in vinv ii~ that ol gi owing II ihul on i short rotation for the pro- 
duction of fuel md huk The laigei scheme of taking in hand 
84,000 lcies w is l ist d in on an ext client Memor mdurn by Sir 
Elward Butk of 29th December, 1889 and a note by Mr H. C. 
Hill, Officiating lnspector-Geneial of forests of 1st January 
lo*0 lh«M twojqois have 1 understand, been made public, 
thev -lioul 1 be i ej i intc f in the Indmi Forester ’ so as to give 
foresters lnNorthiin 1 mil a m oj } oitunity of fully considering 
the inportmt question-, involve: 1 in 1 he propos ils made by these 
two distingui-be l officers Sit D lw ird Buck justly urges, that 
the onh } ossibilirv of m it n ill) mq roving the agricultural char- 
acter of lmd m the North-Western Pioviuoes and especiall) of 
those tracts which ue sid j< c to 1 to the cvh lusting process of canal 
lriigation is hv prow 1m _ th peoj le with the means of substituting 
other fuel foi cowdung, whic h will then he avail ible for manure, 
and by addiug to the amount of leaf and vegetable manure. 
This lies it tli t ottou of ill attempts to improve the condition of 
the peoplo in the over populated districts of the country Dr, 
Voelcker justlv si)s “could the poduce be increased even by 
one or two bushels per icre the hfhcultv of population would be 
met, but without moie manuie the soil cmnot doit, and the 
expoit both of < rops and of manuits (bones) is removing instead 
of increasing its fertiht) The one wa) m which alone this 
question can he solved, is tv suppl) mg more wood and thus set- 
ting free the manuie for use on the lan 1 For this purpose 
fuel and fod lei -receives must bo established ” Sir Edward Buck 
further explains thit the Giuges c inal runs through many of the 
large tNar jluins which form a ver) large percentage of the 
Jumnn-Ganges Doab buccessful plantations, he adds, have been 
established on the worst U^-ar lands in the immediate vicinity of 
the mam canal, where the roots of the trees get down to the 
sweeter water percolating from the canal bed. 

Ihe essence of the plan proposed b) Sir Edward Buck and 
Mr H 11 was to take up blocks of inferior land along the Ganges 
Canal and to plant them up, and in this manner it was estimated 
that upwards of 250 square miles or 160,000 acres might be 
obtained The work of establishing and maintaining this 

plantation would be undertaken by the canal officers, with the 

42 
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assistance of a Conservator of Forests in professional matters 
and a sufficient number of Forest Hangers who bad received their 
professional elucation at Debra Dun to carry out the work On 
these excellent proposals no action has been taken either by the 
Irrigation or the Forest Department, noi does the Government of 
the North-Western Provinces seem to Lave done anything in the 
matter The intei ests at stake, however, are so important, that it 
■would well be woith while for the leading lorest officers in the 
North-Western Provinces to consider whethei they could not carry 
out part of the scheme Hitherto the muu objection to all 
such undertakings has been the belief that the ryots themselves 
burn manure in prefeience to firewood, and that even cheap 
firewood would not succeed m replacing that which costs them 
nothing, while suiting thur domestic peculiarities better To 
this the reply is that the question has never been put to the test 
of experiment on a sufficient scale md continued steadily for a 
sufficient length of time to yield leliable results 

But it is not in the viciuitv of the cinal only, that 
plantations ou^ht to be made in the forestless districts of India, 
in order to powdo i more ibundant supply ot firewood and, 
esjrecully in se Isons ot It ought, glass and leivts, is cattle fodder 
Even in Lho mo^t densely popul ited hstncts theaieiot waste lands 
is vei\ laige an 1 efloits should bo made to utilise poitions 
ot this aiea tor the puposes indicated From the volume ot 
Agricultural btatwtics ot British India for 1890-91 to 1894-95, 
compiled in the St itistic il Buieiu ot the Government of India, 
and which thuefoie m ly be supposed to be uithentic, I will 
quote below the uea of waste and cultivated lands in a few 
representative districts in the different portions ot the North-West 
Provinces In all these districts the column “ Foiests ” is blank. 
The figures in columns 2-5 it late to 1 f94 95 



3V Hlo land 

Uncult irubic 

I 

Culturable 

Currei t 

follows 

Net aroa cropped 

during the yoar 

Population por 

sq miles (1BP1) 

( 1 ) 

(2) 

(3) 

( 4 ) 

( p >) 

( 6 ) 

Aligarh 

205422 

11064* 

29734 

903289 

584 

Etawah 

24228a 

206039 

29423 

544615 

430 

C awDp 

403469 

264878 

50903 

789245 

512 

Azimgarh 

322036 1 

168150 

59156 

826641 

805 


Taking these four districts together, the waste lands occupy 
19,83,000 acres, considerably more than one half of the area 
actually bearing ciops And the Forest Officers can contribute much 
towards the better utilization of these large areas, as well as of the 
waste linds in other districts of the open forestless country. 

It seems to me that foresters in India do not sufficiently 
realize the wonderful faculty which trees have in drawing moisture 
from the subsoil and maintaining themselves alive during seasons 
of drought In such year* I of have often stood before a raowba 
tree or iu a mango grove, wondering that they were able 
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to draw sufficient moisture from the ground when the oountry 
around w as dry and parched True, m the driest and hottest dis- 
triots of the Peninsula, particularly in Cuddapah, I have occasion- 
ally found tiees of Anogeisius latifoha , which had dried up and 
bad been killed it was said during the years of terrible drought 
1876 and 1877 But this was on Rtony and rocky hillsides, and 
the fires of the hot season had doubtless added to the effect of 
drought This peculiar power of many Indian trees to maintain 
themselves even m season* of drought is the forester’s most 
powerful all) in the operations, the necessity of which, I have 
often ventured touigeupon their attention 

As regards the supply of cattle fodder Mr Hill say* “The 
soil cinnot bo coveted it the same time by two complete crops — 
one of grass the other of trees — and the greater the crop of grass 
the smiller will be the >i< Id in wood But he adds “ There most 
how* ver always be some ) leld ot glass, aud while the tree growth 
is young this may bring in 8 annas or even a rupee an acre” In 
this respoct tile mam point seems to me to be, that in dry seasons 
the si ide ot trees ket ps the grass ihve, when in the open it has 
long ago withere 1 ind dried np 

My l ki is, that it would be a great advantage, to commence 
oper itions on select* d aie is in the \ioinitv of the canals so as to 
gun the needtul experience, and to tram a number of native 
forest rangers m this sjecnl line of work Comp tent men would 
then gi iluilly become avul it le to undertake simil ir operations in 
other districts iwa) from can ils un lei less favourable circumstances. 
On 1 uid a Ijoining the cinals they might work under the Canal 
officers, hut elsewheie the *ork should be done under the orders 
of the Collector of the district the Conservator or other competent 
superior torest officer hiving the general control of operations in 
regard to j rotessional mitters, and wherever the cost of these 
operations is to he charged to Forests, also in regard to money 
and all persou il matters 

These remaiks io not aj ply to Northern India only, they 
applv to mo^t jrovinces of the British Indnn Empire The extent 
of the waste lands, not incluJed within the limits of the Govern- 
ment forests, is enormous , b) endeavouring to make these 
lands more productive, forest officers will be able to contribute 
much towards the well being of the agricultural population 
Apart from wood, grass and tanning materials, there are many 
other nseful substances that will thu« be placed within reach of the 
people living in the open, and at present, forestless country The 
line of action here submitted to the readers of the “ Indian 
Forester ” is one step only in the task ot further developing the 
resources of the British Indian Empire, bnt if adopted and 
followed, it will prove to have been a most important step of 
progress. 

Bonn, 

Jnltf 1897 , 


D Brandis. 



FOREST LITERATURE 


860 


II.-OORRBSPONDHNOH 

The Cultivation! of Esparto Grass. 

M Schneider in the Fdvue des Faux et Forets quotes an 
English paper to the effect that the Sah ira is probably colourable 
through the instrumentality of the Z7s parto grass , which grows 
well there This grass constitutes the greatei p irt of the mate- 
rial used for making the paper ot newspapers in Europe, especi- 
ally English newspapeis. The Royal Botanical Society held a 
conference on the subiect last Apnl, and it seems not unlikely 
that the formation of a company will take place 

If the useful Esparto glass mows so well in a pi ice like the 
desert of Sahaia, may there not bo places suited for if in India, 
and where the mtrodut tion of the glass will be a benefit to the 
country itself ? 

Q. 

14 th August , 1897. 


Forest Literature. 

Would it be too much to ask the “ Inch m Foi ester ” to have 
a page or two shewing the namos of Foiest Works, their authors, 
publishers and pi ices t One often desires to ohtun a book fat 
this moment I wish to got M Gurnan 1 s I ook) ind is unable for 
want ol the above information Moieoiei main men would pur- 
chase books if they knew ot their existence I would have the 
list as full as possible foi ill English American, French German, 
Austrian, 8wiss, Belgian and Italian works, but for this purpose it 
would probably be necessary to apply to ill the Foiest Journals of 
those countries to keep the “ Indian Fore-ter ” informed of any 
new work as it appo ired I believe m my nun would take a 
pride in having as full a Forest Library is possible, and that is 
at least a step towards reading These aie days of Research 
Bureaux, (of which it seems to me we are bound to hive one sooner 
or later in India) and nothing encourages research like reading of 
it elsewhere. The leaders ot Foiestry m India no doubt feel the 
necessity for keeping up with the “march of ideas,” but their 
taste will be greatly helped it the service thioughout takes to 
reading and to keeping itself up to date And 1 take it, all writers 
on Forestry would be only too glad to let the Dehr i Dun Library 
have a copy or two of their works Thereafter perhaps the Debra 
Library would lend such works to officers who wanted to see 
them, and thns increase its sphere of usefulness. 

13th August, 1697. 


MILE§, 
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Calotropis procera. 

You will probably be interested to bear that a representative 
of a firm (Messrs. Bo) le & Comp my London) is on his way to 
Bombay for the purpose of tin lei taking experiments in extract- 
ing fibre from the Calotropis proci ra a plant, the fibre of which 
has been kuown to be of excellent quality for the past twenty 
years or more 

A small consignment of the fibre was sent to Messrs Boyle 
and Company to 1 o reported on who then a^ked that some of the 
stem* ot the pi mt might be forw ird( d to them to ascertain whe- 
ther the michinery they po^se^ed toulJ treitand decorticate the 
fibre trom the stim- Thou was no use of course in doing this 
ash) tin tim< the st( m* ic ichod Engl md, the> would it was 
known, be too dry, tor the purpose ot experiment On being 
inform* d accordingly Messrs Bovle and Company resolved to 
send a re| resenfratm to In ha with maohmen to decorticate the 
fibre if possible on the spot, and their representative is now on his 
way to Bombiy ua hingipore He will probably be heie m the 
cold weather The step Messrs BoCe and Uompiny are about to 
take is a bold one, an I it clearly shows that they consider the 
fibre to be extremel) valu ible 

The next question is is there a sufficient quantity of the fibre 
available in In li i at pio« nt horn stems to enable an export trade 
on u lai^< sc il to hi <1111 d out should the experiment turn out 
a success i* ( ilotroj is pr > ti i glow*, wil 1 all over Sind, and it 
is also to he foun J it is believe 1 m the Punjib in this state 

( ilotropis gi^mti i the larger plint an 1 one .vhich yields the 
larger qinntit\ ot tibre m \ roportion to the cut stems is common 
a cor ling to Brin lis “ in "south and Central Inlia Burma and 
Bengal Gorikpur Otidh and in great prolusion in in isolated 
locality in the Siwalik trict near hall Dungri below Naim Tal." 

lbe hbres iiom both the C protei i and C gigantea are equal- 
1) good As at present arnng d Messrs Boyle and Company's 
repre^entativ e i<* to ptoce ed to Sind to undertake experiments 
with C procen tlx re in 1 the Government of Bombay have very 
kindl) issue 1 insti actions thit ill the local Revenue and Forest 
officers in Sind art to render Messrs Boyle and Company’s re- 
presentative any ai I thit ini) by needed for the purpose of con- 
ducting experiments with the plant there it may be, however, 
that there is a better fiel 1 tor such experiments in other parts of 
India If so, will Foie^t officers in India and Burma or any others, 
through the pages ot this Vlagazine, kindly let it be known, and 
will they also stite (1) whether C procerior C gigantea grows 
in their Districts, 2) it *-0 to what extent and (3) whether there 
is waste land avail ible tor the cultivation of the plants ? 

Such information, if it be not too much trouble to obtain, will 
he extremely useful and valuable at the present time, and X shall 
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be greatly obliged if some, at any rate, will condescend to come 
forward with it 

As 0 gigantea yields a larger proportion of fibre to the cut 
stems than U procera and as there may be au equally large quan- 
tity of the plant available as in Sind for immediate experiment, in 
some other district of India or Burma, it might be advisable, 
after the completion of Messrs Bo^le and Company’s experiments 
in Sind for their representative to go elsewhere 

An interesting monograp h on CJotropis gigantea was writ- 
ten some ) eais ago (1878) bj Mr Mrettell, Deputy Conservator 
of Forsets and he describe J it as being indigenous in Sind He 
was in erior here, for the plant which is to be found in that Prov- 
ince is Cilotropis pio eia Mi Strettell in this paper shows 
how much more valuable the fihie of C gigantei is than jute 
and how much easier the plant is of production As regards its 
facility for prolucing and repro iucing itself there can be but 
one opinion I have seen it (C procera) growing on the sum- 
mit of rolling plains of sand aw ty from the Inius and on fallow 
khanf land ne ir this river ltcoppic.es fieeh and in about 12 
months the cut stems aie again ready for the extraction of fibre 
My experiments in Sin i were con lueted it ought to be men- 
tioned, with the aid of Kingei Dilpitrn who obtained the cut 
stem* for mo and the fibie was stnj ped fioin them in my presence 
In 1891 Messrs Ide md Christie, Brokers of 7 Maik Lane, 
London, valued the fibre (a) £15 to £28 per ton In Mr 
StrettclU time the maiket value of the Sure was £30 to £40 
per ton 

I imagiue its present market value must be lather in accor- 
dance with Mr btiettells figure oi peihaps higher judging by 
the action of Messrs Boyle and Company who are sending out 
a representative at their own cost md armed with machinery for 
conducting experiments on the spot Tuey were not invited to 
come out here hut merely askoi *o repoi t on the quility o f the 
fibre and Us market value lheir enterprise is certunly very 
commendable 

G. M. R 

1 5tk September, 1897 


IV-EHVIEWS 

Fourth edition of Mathieu’s Flore Forestiere. 

Those readers ot the ‘ Indian Foi ester” who have had the good 
fortune of attending Monsieur Mathieu s admirable leotures at 
Nancy will be glad to learn that a new edition of his “Flore 
Forest 6re” has been published. It is the fourth, the third having 
appeared m 1877, just 20 years ago The present edition hftff 
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been prepared by Professor P Fliche, Matbieu s successor At the 
Nancy Forest School 

Fliche commences his preface as follows “ L moge do livro. 
dont je pr^sente one qualrisme edition au public n est plus & faure ; 
tous les iorestiers et les botanistes savent quelle abondanoe de 
renseigneinent fruits de 1 observation j ersoaelle de 1 auteur on 
puisds an\ meilleures sources, ll offre sur la vegetation ligneose do 
la France’ These are iu*t words of praise ior Mnthieu's Forest 
Flora is a truly classical work But tbe i litor properU a<^ds, 
that during tbe <20 jears which have elapstd since the drd edition 
appear* 1, totumcal science lias progressed, and much information 
regarding the distribution and mode of growth of trees has been 
collected, and this bus necessitated several additions and cor- 
rections 

It will be remembered that Mnthieu’s work gave a descrip- 
tion of all fciees an 1 shrubs growing in Franot an 1 of tbe more 
mi} ortant species fouu 1 in Algtna is well as of some trees which, 
though not mligenous were so extensivt ly culti\ated as to have 
becomt nituralired Sever il listmguished foresters had asked 
Professor Flit be to t ill irge the scope of tbe work oy including 
all wood\ plants of Al_<ni Ibis however would hive too greatly 
increased the volume of the *ork an 1 would nave enhanced its price, 
which it wis lesirable to avoi 1 Thf E litor has therefore contented 
himself with mentioning in i heir proper place, the more important 
shrul s omittf l by M itliit u Of exotic trees Fliche has ndded the 
tluee-q les of Fi il/ftn winch are commonly cultivated in the 
South ol Frame and m Aliena E Gl d ulus, uin nilis and ro%trata % 
two North Amencau Oaks Queieus tlicij did and rubra The 
thud ehtion treated of 39 } ccies , while the present book brings 

up the. total to 439 Atcoidingly the number of pages has 
increased from bl8 to 705 

The leader mav ask whit interest the Indian forester can 
possible havt in a Foie>t Tlora of France which treats of trees 
and shrubs, with which he h is no concem And yet it is surprising, 
how many genera of the French forest vegetation aie represented 
in India As regards the temperate climate of the Himalaya, 
this will y robably be conceded even by the most sceptical Not 
only ire the Oaks, the Birches, the Poplars, the Alders, and of 
Conifers the genera Abies Picea Larix, Pinos and Jomperus 
represented m the French and Indian forests, but there aie 
specie* common to both countries such as Celtis austraha , Juqlani 
reqia Flatanus onentabs Buvus bempervirut, laxui bacaa a and 
ledrus Libani Both Marhieu and Fliche in agreement with Sir 
Joseph Hooker, the author of the Flora of British India, regard tbe 
Deodar, the Cedar which grow* on the Lebanon and the mountains 
of Asia minor an 1 that, which forms the splendid forests on the 
Atlis mountains of Algeria, commonly known as Cedrus atlanttoa, 
as all belonging to one specie*, the remains of ages long pa s sed 
away when the climate of these countries Syria and Algeria Was 
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moist and cool The Deodar of the Himalaya the Cedar of western 
Asia and ot the Atlas mountains must be regarded as the remains 
of extensive Cedir forests of those remote ages whifch when the 
climate gradually became drv and hot* could only maintun them- 
selves at a high elevation 

Apart from the great value of this excellent book as a model 
of systematic arrangement and of clear and concise treatment on 
the subject with duo reg ird to the equiroments of the Forester, 
ltjhas a special intei est foi Indian foi enters for not less then one 
half of the 157 geneia described are ilso foun 1 in India 

Bonn, July 189 7 D BRANDIS. 


Forestry in the Central Provinces in 1895-96. 

The con Utions of foiesti) in the Central Provinces as set 
forth in the Piogi Re| Ml^fii tli yen 18J5-JC present to an 
outsidei certim m 1 ei | u i irit «. In th it }«ar there was the 
vast area ol 19 r )b7 stun ml suonnilly uudei the control of 
the Depu t ninb wh m clue t w ik li>wevor appirently consisted 
m supplying the population iesi 1 nt in oi in the vicinity of the 
fore ts with the necessities oiluxuuesof sjhan or ruial life, 
whilst extending to the forests mi h piotection as was in the 
circumstances possible ind at the *. line time 1 cej ing an eye on the 
doings of the owners ot \illa n e wastes These inferences are 
drawn from the facts that the gioss revenue collected averaged 
about Rs 46 pei squaie mile and tbit the °ame limit yielded 
only 735 cubic feet of timber and f o«l green and drj , whilst 
over one half of the revenue was ol tamed fiom the sale of 
“ Forest Stamps,” which would seem to be passes of infinitesimal 
value entitling the purchaser to personally remove produce with- 
out supervision The responsibilities of the forest staff even as 
above set forth would seem to be ‘sufficiently onerous, but they were 
at least m one respect considerably lightened, for only 3,000 
square miles were closed to grazing all the year round whilst 
the remaining area was opened, either to grazing or browzing or 
both, throughout the jear In this fact, implying a prohibition 
of improvement of forest growth over the larger portion of the 
area, may perhaps be found one reason for the general absence 
of timber of a size and quality sufficient to repav foreign export ; 
but when it is considered that in the present cucumstances, each 
grazing beast of ill dimensions had some 5 acres of forest land 
at its disposal , th it it is acknowled r ed that little reproduction 
could be hoped foi in areas open to glazing, and finally that the 
Chief Commissioner igrees that there is ample scope for the 
curtailment of the area open to grazing ” it strikes the casual 
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Forest Settlement will have to be notified again, on account of 
numerous changes of boundar\ either through the action of the 
river, or dunyg the Revision Survey, which not only made varia- 
tions on the ground but altered all the numbers Demarcation 
has been delayed chieflv In tbo mi Iden river changes, and by the 
way the I\>iost Settle ment Officers subordinates had scamped their 
work In Mirpur Biioro the situation of the forest area could 
not be foun 1 us ull the tillage boundary marks had been washed 
away by floo Is between 189 > ind 1895 

Mr Na] k t was sent down to make a sj eoial survey but tne 
river prom] tlv iom md lu Ini to ( vaeuatc the country till next 
'season The lun iicution of 1 7G$ milts was done at a cost of 
]»s 1)211 oi It 5-4 1 per mih inclusive of 1982 cairns The Sind 
sv^tom of ^ctting ytojle to lid] in exch ingo foi forest considera- 
tions i systtm th it lots tlu forest no harm whatever, creates 
goo 1 f ding and gives the forest officoi a useful hold on ibled 484 
mihs cl lounluy to bt cleared and 11821 cairns to he put up or 
ref air< d fit i of cost 

Survivors were bu^ living out compartments under the 
new working pi ms, and will also have to reconstiuct maps of all 
the nvei un toiests is tlu m are in some c ises so altered as to be 
unucogmsiUe In the-c worl ing plans the obiect in view is to 
piepare lough and icilv “themes bis(d ontirel) on area, for 
bringing ill the forests under svstemitie treitmont, for their 
mif lovemeut as a whole in J it the s ime time to provide, as far 
is it is ] oswibh to do so, foi the demand'- made on them The 
fact cannot he disguised that, instead of putting into the market 
the inn ua] vi 11 of the veu, we hive often for yeirs past, much 
against our will been cxcee ding it in other words the exploita- 
tion has been leguliled lv the demand and not the demand by 
the c ipabilities of the forest Sue h a suicidal policy of working 
cannot 1 e uj held and w is j ut m end to m 1893 96 The area to 
be exploite 1 having been localised in each block or working circle, 
its produce done was made iv ulubfe lor the use of the North- 
Western Railway and other consumers as well as for the local 
timber markets 

“ The basis as regar Is method of treatment and rotation to 
suit the trees tound in the Sind foiests hiving been decided upon, 
it is intended to cirry on tbc cvploitutiou of the several working 
circles m which the forests aie being differentiated in accordance 
therewith until proper working plans ire prepared and approved 
of by Government ” 

During the year, 152 miles of compartment lines were cut 
and cleared at an average cost of Rs 7-8-11 per mile 

The usual small expenses in connection with roads and bridges 
buildings etc were incurred but no large works were executed 

Of the 70 cases disposed of by Magistrates during the year, 42 
were convicted and 28 acquitted, a rather smaller percentage of 
failure than m the previous year. 

44 
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Some speoial rules for the treatment of offences compounded 
under section 67 of the Forest Act have been framed by the Com- 
missioner in Sind and approved by the Bombay Government As the 
following extraots show they seem needlessly cumbersome and 
calculated to result in a good deal of worry all round and nothing 
else. 

“ 2 Most of the offences detected by Forest Guards having a 
range of from 4 to 5 square miles to look after are ot a trivial 
character, and the offenders are not too ignorant to know that 
they are committing an offence 

“8 Should, therefore, a Forest Guard under Section 63 of 
the Forest Act seize a man in the act of committing an offence 
whnh, it it falls under l (a), should be dealt with under Section 
67 of the Forest Act by the officer empowei ed to act under that 
section on an enquiry held in the manner hereinafter laid down, 
the following procedure should be observed 

(a) A person caught in the act of committing an offence 
should betaken by the Forest Guaid to the Wadheio of the 
deh, and m his presence accuse him of the offence chaiged 
Should the offender confess, his confession should be taken down 
in writing and signed by the Wadkero The offender should 
then be released, and his confession with a leport on the offenoe 
should be forwarded by the Forest Guard to the Range Foiest 
Officer. The later, when he next visits the forests, should send 
for the offender and assemble a panckayat, consisting ot not less 
than three members, who should be men of some standing and 
influence in the community, and in the presence of this assembly 
ask the offender if he adheres to his original confession Should 
the offender adhere to his confession, the pancliayat should be 
asked to certify his having done so. A statement describing the 
damage done should then be drawn up by the Foiest Range 
Officer, and each member of the panchayat should be asked to 
sign it. It should be submitted to the Divisional Forest Officer, 
who will fix the amount of the compensation to be accepted from 
the offender (which should not exoeed Rs 5 in any case), and 
authorize the Range Forest Officer to accept it 

(b) In the event of the offender offering to pay the com- 
pensation fixed by the Divisional Forest Officer, the money should 
be paid to him and credited in his account It not, or if he 
refuses, then the proceedings should be letuined by the Range 
Forest Officer to the Divisional Forest Officei, who, when next 
inspeoting the forest, should make personal enquiries into the 
matter, and, should he consider the case of sufficient importance 
may order the offender to be prosecuted before a Magistrate. 

“ 4 Divisional Forest Officers will, however, recollect that it la 
the desire of Government that trespassers should not be prosecuted 
for purely trivial offences, such as cutting thorns for a hedge. 
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Unless, therefore, young trees have been lopped or old trees 
serious!} damaged, the Divisional Forest Officer should order a 
nominal fine, or discharge the offender without punishment* 

12 It will be the duty of the Deputy Conservator of Forests 
(Sind Circle) on his tour to ascertain how these orders have been 
carried out and the District, Sub-Divisional and Talnka Magis- 
trates should aNo on tht ir tours makt personal enquiry into some 
of the cases that have bet n leported in order to see that the pro- 
ceedings ba\e been regular 

It aj piais to in outsider rather stringe that where there IS 
a Forest Guaid to even 4 or 5 square miles of Forest, there should 
be u ii \ people too ignorant to understand what is, and what is not a 
feres! offence The latttr p ui t of Rule 3 (a) seems wrong m prm- 
ti| 1c Refusal to p ly compensation shoul 1 always be followed by 
promp t prosecution as therein lies one of the principal safeguards to 
the p ropiei working of the section Rule 4 looks very nice on paper, 
but it mu'it be recollected that the bind Forests are practically 
nothing hut thorns and that the numberless cases of ‘ cutting them 
for a beige do as much damage as hies Rule 12 also which 
empiowers the lowest grad* native Magistrate to try and pick holes, 
in the 1 iviMonul hort*>t Officer’s work, must be particularly galling 
to the lattei tud we think the Bombay Government would get 
better work out of their Divisional b orest Officers if they regarded 
them with less susp lcion 

The cases in which compensat on was accepted were 2084 
of which 1867 were cases of illicit grazing aud 157 of theft, whioh 
lattei were compounded foi Rs 419 

The results of the }ear s fire protection were that 10,884 acres 
were burnt out of 4,90 72o ac res attempted 

“ The conditions of the year were decidedly unfavourable and 
provocative in all Divisions owing to an exceptionally dry season. 
The river did not commence to rise until late m July, and has not 
been known to keep so low for the last 30 jears The duration of 
the floods, such as they were, was also very short In snch an 
extremely dry year, following as it did some exceptionally moist 
ones, the task of hre protection was bj no means an easy matter. 
The reeds and other grasses, having acquired unusual activity in 
the preceding three or four years, when suddenly deprived of 
moisture, become highly inflammable and unfit for fodder. The 
people interested in procuring nutritive crops for their amauda fa 
place of rank ones had, therefore, very great inducements to burn 
the grass tracts.” 

“ All the fires of the year m the Sukkur Division, with hardly 
an exception, are the result of deliberate incendiarism The 
following remaks are recorded by the Collector of Shikavpur In 
forwarding the Divisional report — 

“ Paragraph 6 Fires within forests call for serious consider- 
ation The number of fires has exactly doubled from 44 to &8, 
while the area burnt is 6,653 against 2,884 acres. Of course, the 
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Jhief incendiaries are the maldais and their object was either to 
ensure, a a is the custom the plentiful growth of young gra«s from 
the crowns of the tufts, or a display of retail ition The Collector 
doubts the wisdom of enhancing gnzing fee* to prevent this firing 
of forests by maldars This view ippeus to 1 e borne out even by 
the Foiest Division d Officer in puagrajh 39 where he states 
several fires occurred alter the forest was closed to grizing 
Affording every ficility to mighbouung Mlli^eis for giving an 1 
and treating zimind ir« with conn lei ition t fiei el>\ enlisting their 
sympithies ml support shoul 1 be the um of the Forest Deput- 
ment Let your neighbour le unmolestel and he will never be a 
nuisance is a souul policy to aloj t in 1 follow The Forest De- 
partment is not like 1 an 1 is not eoncili itor> ” 

“Wbatthis coneilutor\ policv shoul 1 lx the Collector does 
not expound From mv experience of tlio con htions pre\ uling 
in Upper bind and its peojh, 1 feir tint nothing short ot illowing 
cattle owneis to fiu the foiests ii Id /turn woull conciliate the 
incendn les Colonel M ij how has how< vei sujportel me and 
never withheld his consent to < utoice uthei the one oi the other 
of the two \ utntive me isuro ind on tl c otliei bind I hue only 
recommende 1 their if y lit ition in those c ises in which determined 
opposition was shown ml rqoitel wirnin^s were sot it defiance 
It is but fair t > mention th it whore is, m the one solitin case 
noticed by the Collectoi the elosing of the foiest to grizing filled 
to secure the end in view in ill the otheis our efforts proved 
effective in putting i stop to the mischief’ 

“Ike area closed to all animals is onlj 79 ^ square miles, where 
— as to browsers it amounts to 1 67 C5T fc qi ire nnles In this ( lrcle 
more than in anj otheis that I im a'quainted with serious dam- 
age is caused to forest growth bj herdsmen m charge of camels 
and goats who lop off branches and \ oung shoots of middle aged 
trees so that the inimiUiimj feed on the leaves or subject the 
saplings to a rude piocess bj making an incision a few feet above 
ground in order that the whole crown may come within their 
reach Thisfoim of mischief is very difficult to suppress by 
ordinary means so long as browsers are admitted into the forests 
Their depredations have almost denuded extensive areas, chiefly m 
Upper and Central bind, and to prevent furthei destruction from 
this most injurious practice they have been excluded from a much 
larger area than ever before whereas against agricultural cattle 
(oxen and buffaloes, as small an area as it is con-istent in the 
interest of the growing stock wis kept closed during the year. 
The glazing of biowsers, especially in localities in which the 
herdsmen are unruly and turbulent, was further restricted ’ 

The number of cattle impounded during the year under report 
was 11,569 m open forests, and 17,270 in closed forests, compared 
with 6,070 and 16,918 respectively m the previous year 
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Natural reproduction by seed was not goo 1 because of the low 
inundation and the nn ness ot the si ii^on 1 ad i bui effect on those 
lands not usually flooded 11k oulv 1 oh sts 1 < neb tted were those 
subject to deep md prolong 1 inun I it on 

Artihci il leprodu tion on i lu^i scuh is 1 eing begun in the 
Kot Sultan resei \e lie u ‘■'lukujui I hi } 1 in i- tbi i Id Sind one 
of \ 1 iriting tree seeds with ct its il i u j s oi itheis It ntver suc- 
ceeded is it ought bet inst the cultmilois nllv took good 

cere that the 1 m i should re pure mothi i v us cultivation litre 
the cireumstuK es liftei Justi id of s it tt 1 1 links \m in to 

have i 1 irge pi uit ition ot tin ( h m^ un m i 1< wlichitisto lie 
hoped im\ succeed l lit the ( mil l)i| utmint cm kill the 
pi intation at anv turn on tht [ It i that ill tin v\ ill i it can suj [ ly 
is le plied tot agucultnre I he ion t Di } utm nt his l een 
robltd to an immense (Mint l) the Im rt ition lit j utimnt irn 
mouse ireis ionrirl) floo le 1 md cove ltd with lens jungh are 
now h ire an 1 dr k 1 lip h> the svst in ot uni ml m< nts W itei 
which ought to 1 o tl mn die is i ii^ht cinnot It clumed at all, 
anil will not \p given it item It othtivvi diq < id ot Tht 
ton Jitions h iving ill lien lav ut il le mi tin soil q 201 acres 
w oi e sown with l al ul mil in 10 months b i t ittunid i hoi n ht of 
4=9 feit Anotlnr a()0 icres u< b mg prej md 

Theie lias lun for m my veils ^rtit )i ilousy in the 
Revenue Dopirtmint m l ii n sluil 1 nl n v tof ihd all cultiva- 
tion of i^ucultur il cri | & in toitsts < n tin ] ri k \t that the levtnue 
fi oin such ct oj s ma) hi nude tool stun the n tu il po^iess of 
forest opei ikon-* Such a j roftxf will tvidtn 1\ not hoi 1 water 
in these days of tudless icturns mi toi ms ill submittei to the 
Collector 

A gool deal of 1 101 hasting w is iloni and the ri^ht time is 
just as the floods are filling, it left too 1 itt the seed or seedlings 

dry up The low flood allowed IO ti a of the list years seedlings 
to perish 

In II)deribal biful rej iodines lfstlf from ^elf-sown seed so 
well, that simple fencing suffices for regenerition Dulbergia Sissoo 
the only exotic much used for planting Pitbecolohum Saman has 
been tried for the last 20 )cars then are still hall a dozen or so 
plants to be seen and it is still apj roved, if any place can be 
found where it will grow 

The black sap which sometimes exudes fiom babul is stated to 
be the cause (? result) of a disease (“’fungus) called Leucono&toc 
Two kin Is of Polyj orus found on babul have been identified by 
Dr Pram as P luci lus and tomentarius 

“The exploitation of nnjor foust pioduce was based on the 
following lines — 

“Clear or regeneration fellings were applied to all pure or 
unmixed balul coups c ppice fellings to pure an 1 mixed forests 
of tamarisks, kandi and bahan in which babul does not predominate, 
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and the forests of recent formations along the banks of the river 
were worked on the selection method with a view to exploit 
small l>ahan timbei, such as lufters, posts, &c. 

A tough estimate of the area under each type of forest was 
made and its expoitable age provisionally fixed, in order to deter- 
mine the diea to be felled over in each block or working circle.” 

The area tor cutting duung 1895-96 ( October 1st to Sept. 
30th) computes 3928 acies ot c'ear tellings, 22411 acres of 
coppice, and 5000 acres of ^election, or over “ajrd of the whole 
forest are i ot the piovince 

If appears that some 568 876 animals grazed at full and pri- 
vileged rates The collection of minor produce goes on us usual. 

Timber and produce to the value of Rs 33,416 was given 
away free and the loss of i evenuo incurred hy the removal of 
produce at reduced rates was, Rs, 5,886. 

The following is a summit y of the pro luce removed from the 
forests : — 


Dc>tnption of material 

Number or quantity 

Timbei 

C ft | 

1 575,211 

Firewood and Charcoal 

Do 

13,731,047 

Babul seed 

Mds 

99 

Babul bark 

Do. 

28 

Lac 

Do 

6 

Dabh grass 

Do 

1,691 

Tooth brushes 

Do. 

177 

Wheat 

Do. 

2 

Sar reed 

Bundles. 

187 

Kanh grass 

Do. 

2,07 6 

Thorns 

... Do. 

14,40 0 

dhau brushwood 

Do. 

6,667 

The Revenue and 

expenditure of the Forest year were as 

follows : — 


Year 

Reoeipte 

Expenditure 

Establish 

Con.erv.noy 

Total 

Surplus. 

1894 95 

6,79 823 

8,15,444 

1,02 318 

4,17 757 

2.62,066 

1895 96 

4,65,775 

1,28,650 

1,06 257 

2,34,807 

2,30,968 

Difference 

—2,14,048 

—1,86,894 

+ 3 944 

-1,82,950 

-ia,980 
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kaulia Babul in Berar. 

The Inspector-General of Forests has been good enough to 
send me an extract from the working plan of the Lorn Range 
which, from Dr Schlich’s Report of 1883, I gather is situated 
near Akola giving an account of two virietics ol Acacia arabtea. 
The same varieties I noticed on a tom thiough the Berar Forests 
m March 1877, and will in the fii-t in4un<e give extracts tiom 
my diary, as well as a brief iccount of the specimens collected by 
me at the that time, and preserved m mj herhanum On my march 
from Jal&mb to Patula on the 5th, I examined several Babul buns 
m the Akola district near the Purna river One, the Mattel guon 
Ban, situated south of the river, between it and the rail w a), I 
described in para 177 of my Suggestions, regirding Forest 
Administration in the Hyderabad Assigned Districts Regarding 
another, my diary states is follows ‘ On the north ^ide of the Purna 
examined another P ibul ban, on lngh ground, «uid to have been 
formerly cultivated r J he trees lieTe were smaller, not more than 
12 to 15 ft high, and the B ibul was mostly of the variety with 
deeply cracked and exfolnting bark and bio id margmafe pods, 
which has stouter spm than the common kind and is called here 
‘Kaulia Babul’ It is a decidedlv distinct vanety, different 
from the ordinary kin 1 heie otllel Telu Babul, winch has 
legulatly monilform, narrow pods and smooth bark The third 
variety of B ibul is the cvlindncal (commonly called pyramidal) 
Bibnl, know here as ‘Run Kinta’ On my much from Patula 
via Hewarkhar to Jin at the foot of the Melghat hills, the following 
day, I find in my diary “fine Babul tre s of the three kinds on 
all fields” 

The specimens, which I gathered are in fruit, without flowers, 
aud those of the Kaulia Babul certainly h ivo an appearance very 
different from the or linary kind The spines are while, very stout, 
at the base £ inch diameter and up to inches long, while the 
spines of the Telia Babul are brown, slender and only up to 
inches long The fr lit is flat, on short stalks very little constricted 
between the seeds, | inches broid, and quite different from the 
narrow momhform pods, on stalks £ to £ inches long, of the Telia 
Babul, in which the bridges between the seeds often are only 
£ inches broad 

As regards the bari\, it must be remembered that the des- 
cription recorded by me relates to comparatively young trees, 
otherwise the hark of the Telia Babul could not have been called 
smooth For the bark of old Babul trees has always deep narrow 
regular longitudinal fissures, joined by short cross cracks. That 
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the bark of joung trees of the Kaulia Babul should be deeply 
cracked and exfoliating ( “ peeling off ” on the specimen ticket ) 
is very remarkable 

So far regai ding the observations made by me in 1877. 
With these observations, the extract from the Working Plan agrees 
in all points It contains, however, the following additional 
remarks Jelta has a fan ly long bole, smooth baik, small leaf- 
lets, the seed ii t ens in Apnl grows * rineip illy in deep moist soil, 
and foi either tunbei or fuel i» moi valued than Kaurta Kaurta 
(evidently the sune as Kanin) has i shorter bole, ver) deeply 
furrowed buk tin seelrijens in Jmiiin and February The 
Lorn Hinge is smith of the Puma river situated 1 suj pose some 
18 miles ensl of the B ibnl Bin iisitod hi me on 5th M ueh 1877 
Oleirlv, theietore, the Kauiia B ibul extends o\er a considerable 
portion ot the Bei ir i illoi, 

The vilue of the Babul tree which jiol Is fuel, timl er, tan- 
ning materi il, gum he and cittlefodder which thmes m the 
dry climite of the Deccan is well as in the Noith-Wost , and 
which seeds pofiwh lseisih piopigitol ind coj pices realily 
is sogreit ml so uni>ci*n1U lecogmzed m India that no apo- 
logy «eems nee 1< 1 toi di iwing pi< nmient attention to the varia- 
tions which it | resents 1 he rt ilers ot tho Toresfei * will, I 
feel i^-uiel not tak* it imiss if 1 offrr a fc w suggestions for the 
furttn i stul) of tils sut ]oc t It seems to me to he i matter of 
linpoi t me e to make I'.puilstiih ol the kudu Bdul, which 
ma) possitly tin n out to l o i hi 1 n 3 oi a distinct species lhe 
pnncipal B ibul forests puieoi mixed with other trees, ire found 
in bind mtheiivei vdlejsol Bei u and the Noithern Deccan 
on the V lack c otton soils of Bell in A nan+apur and lust ma also in 
Gureiatand m Hij|utina on hells nc u ulliges and on waste 
hnd, the tree is howovei found in nosf i rovinces but disappears 
when we leich flic moie humil regions neu the coast, and 
extreme Noith bound the dhelum where fiost m too severe 

f lhe hi st pout to be is ei tamed is whetliei Kaulia Babul is 
found in\ where rise, c is limitel to Bei ir J he second point 
is to estiblish the distinctive ch u icters of K mlia moie completely 
than has )et been lone 

The le ifh ts ne sail to he sm iller and this is home out by 
the specimens collecte 1 hi me in 1877 But there aie many 
other points to he noted, the length oi the common petiole the 
numtor of puna the glan h it the b ise of those and the average 
numbei ol It iflets on c « h pmn i There mu) also be differences 
in the infloi exence, in tho floweis and m the seed as well as in the 
structuie ol the wood 1 he time of flowering of both kinds should 
be note! moie completely tlun has i et been done With regard 
to the statem nt in tl e Loni A\ oikmg Plan 1 would ol serve that on 
the 5tli M irch the ] ods oi both kinds were not upe jet, and appar- 
ently thej were in the same st igo towards ripenmg The seedlings 
of both kinds in their course of development should further 
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be examined and described, and it should be ascertained at what 
age the tree begins to dower what “ire Knulia attain", and whether 
it coppices os well as the common lind Lastly ihe yalue of the 
Kaulia baih as well us ot the gum "bould be determined and it 
should be ascertained whether the \ od" are also u set ul re cattle 
fodder Attention "hould likewise be juid to other species of Acacia 
growing in company with Kaulia Bai ul In the Ban north of 
the Purna river, where J found it on 5th March, 1877, my diary 
mentions Acacia durma and Jcuqvemcvii The thought has struct 
me, whethei Kaulia Bui ul might not } ossibly be a hybrid between 
Acacia aralnca and thurnea lhe latter has stout, often ivory, 
wlute spines and "mail le iflets '\ he pods are flat slightly con- 
tracted between tbe seed but only £ inch broad In the Babul bans 
of tbe Poona district near the Bbima river Acacia ebumea also 
grows in company with aiab ca y hut I find no mention of forms 
similar to Kaulia Bal ul in m) diaiy 1 would venture to draw 
the special attention of Fore-ters in Beiar and in the Deccan to 
this question 

Should these remniks find favour with any reader of the 
“Foicstci in Bern oi eLcwheie where Kaulia Bal ul grows 1 will 
add in conclusion, th it 1 should ho most thankful for complete 
specimens with flower and nearly ripe fruit as well as seedling 
dried at diffeieut atuges, ripe seed, and small pieces of the wood. 

Bonn, July. 1897. D BRANDIS. 

fhe advances made in Agricultural Chemistry 
during the last twenty-five years. 

An important address has been recently delivered by Pro- 
fessor Maerckor, of H dlo io the German Chemical Society (Ber. 
1897, p 404), summirising the adyances which have been made m 
agncultuial chemistrj during the last twenty-five years. Qpf- 
fessor Maercker pointed out that the term Agricultural Chemistry 
meant more at the present time than the mere application of 
chemistry to agriculture, as shown b) the fact that the agricultural 
chemist, m his efforts to assist the farmer, was often more concerned 
with the biological sciences than with chemistry ; while, in 
addition to his purely scientific work, he was required to take 
account of economic questions of the day possessing special interest 
to agriculturists Some account of the most important parts of 
the address will be given under the following heads 1. Plant- 
food ; 11. Soils and Manures ; III. Artificial Selection. 

I. Plant-food. 

In supplying nourishment to plants we must know what subs- 
tances are necessary, and in what form and quantity they should 
be provided. Little progress was made m our knowledge of tho 
■abject till the quite recent introduction of the method of water- 
415 
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culture 5 * of ^achs Knoop and Nobbe, and the method of sand- 
mltuies of Htllriegtl peimitted of the conductof experim nts m 
pure media, and thus rendered it possible to ascei tain not only 
what substances are essentul foi pi mt life 1 ut ilso the pait played 
b) each substance in the plant cell lhus we know now that phos- 
phoric icid is esscntnl toi the formation ot nitrogenous substances 
m the plant because the ilbutnens winch ue of fundament il im- 
portance in the ti ansfoi m itious of «iib*-t iik es m plants, result from 
an intermediate pho^phonc icil compound as is indie ited by the 
regular occuirence ot lecithin in proto[ lasm Again iron is 
an essentul constituent ol chloiophvll and sulphur of ilbumen, 
and hence must be supplied to flints ftie ti ue function of 
calcium wa* toi long doubtlul its iction is now known to be of 
a mehcinal charicter, since it serves to neuti ihze the poisonous 
oxalic acid, which is ilways an intermo lute pioduct ot the 
oxidition of the cnbohv h ites It w is formerly thought that 
calcium fulfilled some impoi t int fum ion in the leave** being chiefly 
found in the foil ige of pi mts Siute, howeve i the leaves are also 
the chief sc it of the o\ilic icid till' distnhution of the c ilcium is 
easily txf 1 unod 

The pint pli}cd In potissnim his onfy within the Lst 
three ) e irs lx en expl nned h> Helhiogel, who bj exact experi- 
ments with beet-i oof sliowo 1 lhal the unount of sug ir in the beet 
stands m close iclation to the unount of potassium pro>ided 
for the pi mt P W igne r h u tn ide the intending observation 
that the poti^sium mi} be parti / refined by sodium 

1 he ex ict value of magnesium to pi mt is not jot well under- 
stood, but it appeirs to be of importance in tl e foi m iliou ot the 
nitrogenous substances of seeds, is in these considei ible quantities 
of magnesium phosphite occur 

Nitrogen is an indispensiUe plant-food, for it is an essential 
constituent of albumen, 

* In addition to the qu entities of mineral substances required by 
plants to enable them to exhibit a heilthv growth, further quan- 
tities are found to be esse ntial to satisfy what has been termed, though 
not very aptly, the ‘ mineral-hunger ” of the plint This is best 
explained bj an example E WolfF found that for the production 
of 100 parts of oat-pl mt (dried), 5 parts of phosphoric acid were 
nece ssary, when the lem uuing mineral substances were supplied 
in excess to the plant Brother similar experiments he snowed 
that the following quantities of mineral substances were necessary 
for the production of 100 parts of oat-plants 

Phosphoric acid , . . .50 parts 

Potash ... ... 80 ,, 

Lime . . ... 25 „ 

Magnesia .. ... 20 „ 

Sulphuric acid . . . 20 „ 


... 1 95 parts 
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A total of I 95 parts of mineral substances i« then fore necessary 
in the ca"t of the oat-plant Howe\< r, there is no oat-plant in 
nature which contains so little as 1 95 jirctnt The man mum is 
3 per cent The hfferen c L 0 > pei cent is the im a' tire of the 
“ mineral hunger ’ of the j lint md represc nts the mineral snb- 
stanee which loesnot pilormanv speu il fun tion ThiR excess 
of miner il suhst nice m iv eMqjlnd in the form of «om indifferent 
suhstince, sn h is siIr i Ihe ohs i v ition is of con i lei able in- 
terest to the formei for it shows that it js not economical to manure 
crops with pure subst mcos 

II Soils anl Manures 

H iv in/ asctrtiinid in gencril whit subst ina s aie necessary 
as } 1 mt food the i.ricultiiral chemist his iH\ttoapjl> this 
gener il inform ition t > tin in muring of soils win li aie more or less 
d fi l nt in cerlun m_r hints It his bun fcuud untortunah 1>, 
that the cheinic il mil>sis of i soil is of little u ( is i ^uide unliss 
accomj anied lv whit in i> ui turned a ‘ michinu il dialysis,” by 
which is me mt chi fl\ a di ti iinm ition of the i noun! of fin dy 
dmied constitu tits | ri ent in the soil It is onh t < finch -divided 
earth which pri sents isuffiamth 1 u n e suit ici toi the txirciseof 
the solvent « tion of the w iti r md its dissolve d c irl onic acid 
Then is one oise however in w hit li c Ik mic il irmly sis alone is of 
the gi latest mi] or ti ct 1 i wheuonh tticis ot some necessary 
elemmt an present in i soil Hen thtieis no qu stion ot the need 
for i manure com lining this substance 

If on the other hind large qnintitios of an element are pre- 
sent it Joes not follow th it there is a sufh ici cy in the soil even 
when the lattei is m i sitisfaetor> state ot div lsion for the substance 
m question m iv he piescntin au lnsoluUe oi lefractory form 
This is commonly thi cast w th nitrogen which exists in the soil 
chiofly in tin form of i mixture ot indefinite nitrogenous substances 
known is h aiitn, ot mould loose substances sometimes easily 
give up their nitrogen to j lants, 1 ut in other c ises are very refrac- 
tory The uncertainty is to thnr a lion is in he 1 so great that 
certain peatv soils arc known which consist ilmost entirely of 
humus, but contain nev< rtheless an msufhcu nev of available 
nitrogen 

Phosphoric acid affords another illustration The soluble 
phosphoric acid of the manure is absorbed by the soil as dicalcic 
phosphate, which is comp ir itivt ly easily soluble in th soil water 
With time, however it may ch mge in the soil to the insolable 
tricalcium phosphate or even to iron or aluminium phosphates 
which are stili less soluble 

In the case of calcium chemical analysis has been found to be 
of considerable service in determining what manuring is required, 
since calcium is chiefly valuablt in the form of carbonate or 
humate, and these are easily estimated m the soil 

Sinoe then the direct met hoi of soil-analysis is an insufficient 
guide to manuring it is fortunate that chemists have been able to 
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develop successfully an indirect method. This is the cultivation 
method , by which plants are allowed to grow in the soil under 
examination, after taking care to provide a sufficiency of all plant- 
food stuffs except thp one, e g phosphoric acid, whose presence in 
available form is being tested. The plants are then analysed, and 
the results compared with the analyses ot the same plants grown 
on soils provided with all the necessary plant-food stuffs. As an 
important result of the method it has been found that different 
plants take up very different quantities ot the ^aine mineral sub- 
stances On this is largely based the s} stem of rotation of crop 
where the second crop is so chosen that it chiefly removes the 
ingredients of the soil which have been left b\ the preceding ciops. 

With the aid of the cultivation method it has also been possible 
to draw up the following table which represents the relative value, 
of the different nitrogen compounds for plant-food. 

Nitrogen of Saltpetre . 100 

„ „ Ammonia .. . 85-90 

„ „ Albumen .. .. 60 

This table may be made use of in determining the nitrogen 
value of a manure 

The cultivation method may be used for testing tho value of 
manures of all kinds Thu^ it was by a few cultiv ition experiments 
that Wagner in Dar/mf idt first showed tho -very greit value for 
agriculture! purposes of the “ Thomas” Slig produced as a by- 
product m the manufacture of iron by the basic process of Thomas- 
Gilchnst The million tons of phosphate meal annu ill) produced 
in Germany is now whollv utilised by the agncultun-t and its 
preparation for the farmer has become an important off-shoot of the 
iron industry. 

Similarly the demonstration by the cultivation method of the 
value of potash salts in manures has given an enormous impetus 
to the potash industry. 

Speaking generally, the method gives us complete control over 
the fertility of a soil in so far as this depends on m muring One 
consequence of this has been that our views as to the aalue of 
agricultural land have completely changed, for whereas formerly 
sandy soils were generally considered poor, they are now, by 
means of a system of intelligently-directed manuring, made to give 
yields which are scarcely inferior to those of the best soils The 
beet-sugar industry, which formerly could only be conducted in 
the best soils, has now been extended with marked success to sandy 
soils 

It might seem that with a perfect knowledge of the manuring 
of plants, the need for furthur investigation would cease, for when 
we have learned easily what each plant requires to attain its highest 
development we have reached a certain limit The suppl) of ex- 
cessive nourishment is a disadvantage, and only tends to produce 
sick plants, 



AGRICULTURAL CHEMISTRY DURING LAST TWBNTY-FIYB YIAR8. 865 


There still reman*?, however a method by which the fertility 
of plants may be mcrea>ol far bcyon 1 the limit which nature 
appears to have fixed This is the method of artificial selection 
which has been applied in Geiman) on the most approved scienti- 
fic principles German agriculture would have long since broken 
down undei the stress ot f m ign competition hal it not been for 
the perfect technolog) of its i^riculimist-. A« an example, the 
sugar beet maj be quote 1 This \ lint whi h is dt rived from the 
wmte Silesian turnip in 1 contiined origin illv hut a small amount 
of sugar could onh be used is a souice f Mi^ir when the prioe 
of the 1 itter w m van lii^h With tin fill in pnoe came the 
urgent neel for lncrea ing the percentile of su n ar in the beet root 
This wis effected 1 v u till ing the fact th it su n u n iimss is here- 
ditii), so that by sele Lm 0 i tifi iill\ th loots iichcst in sugar, 
getting seed from these {luting the seel i h im electing tlie 
richest roots anl so on i rice o( [lints is it length obtained in 
which a hi^h percentile of su^ ir is noimal Accordingly the 
producers of beet-root mc J jn Germim ha\eeiected n riut labora- 
tories in which the jeiccnta^e of sugai in the Toots is carefully 
determined B) apjlwug th [t nc i [ le of artifiu il s hction with 
regard also to the toim m 1 si/c of led ind tl e j urit\ of the sap, 
it has been found pos ih i to linpiovc the roots fiom yen to )eur, 
so thit now b et su^ir m easilv hoi 1 its own against cane sugar, 
and is in liod t In a[ er tit in flour costing us it does in Germany 
less than i peun\ i poun J 

Simtlii suuesshis itrenlel theiffnts to intiraso the crops 
of liffercnt kin is of giam Ihe imp rovement in malt-barley has 
been speci ill) maiked 

If has been tou id th it [ 1 ints which h ive been higbl) culti- 
vated by utificiil sc lec nn oimIv lose then acquire! characters 
when they are expose] to untivom ible on littons of cultivation , 
aud this has led tomurv ex ict investigitions conlucted for the 
most part in Germim, during the list ten )iars on the chemistry 
of plants The most interesting of these trace the chemical his 
tor) of nitrogen as it nasses from th itmosphere to the soil, then 
into the s lbs iuce of plants m 1 fin ill} hack into the atmosphere 

The correqion ling cvcle f )r carbon has long been known 

Most plmts assnndite nitrogen onl) in the form of com- 
pounds A-s however th total quantity o nitrogen compounds in 
the atmosphere is com t iratively smill there must be some other 
source of nitrogen for {lunts Mow the classical researches of 
Hellnegel have shewn th it there is one class of plants, the Legumm- 
notce or nitrogen collectors, which are able to assimilate elementary 
nitrogen aud «o to leave a '■oil in which they have been grown 
richer m nitrogen compounds It has oeen found that the power 
of acting as nitrogen collectors is alwa)s associated with the pre- 
sence of micro-otganisins on the roots, an! that the assimilation of 
the nitrogen is m some way not understood due to the micro- 
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organisms The recognition of the power of leguminous plants to 
act as nitrogen collectot s is m inifestly of great practical import- 
ance, for it shows clearly that the best rotation ct crops is one in 
which a leguminous crop is followed by one of nitrogen consumers, 
t, e plants which cannot assimilate nitrogen directly 

Leguminous plant*, whether fir^t used for fodder for animals 
or simply left to deci\ in the soil hive their albumen changed in 
the first instance to amide* which under tl e influence of ammonia 
ferments are decomposed with fumation of ammonium-carbonate. 
The saltpetre bacillus then couveits the ammonium-carbonate 
(and probably also amides) into saltpetre, t e into the best form 
of nitrogen plant-food 

Unfoitunatch the whole of the mtiate thus formed is never 
available for plants on account of the d^structne action of the 
nitrite — destroying biulli which decom| ose the nitrates with 
evolution of free nit ogen, an 1 so complete the nitrojcn cycle 

The nitrite destroyers aio umi ilia prestnt in st ible manure, 
and cause a deploral le lo« to igiicul uie imoanting in Germany 
to a sum of seveial million pounds uinuilly 

Effort** which as Piofessor Mieicker assured the German 
Chemical Society ire liLc 1> to m et with success at an early 
date, are being m ide to i\iod this lo-*b , an 1 for tins purpose 
speciil b lefenologn il imestig ition*. ai c now boing conducted at 
man} Agricultural station^ in Genn mj 

Imperial InstituU Journal 
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VII -A. IN' ZD PRODUCE TRADE. 

Churchill and Sim’s Circular. 

5th August , 1H97 

Ea^T India Tfak — The deliveries lor the hist seven mouths 
of 1897 are 10 713 loads is compared with 12 070 loids f r the 
first seven seven months of 189b For lui\ tins \i ir the figures 
are 1,356 loads igaiii&t 1 600 loads in Jiilj 1896 Iheie huvo 
been Mgns of n slightU bettei dennnd lorfioiting cargoes, and 
some silos hive feen effected A he stock in Lon Ion is still exces- 
sive, an 1 is In gel) made up of mleiior wood, the demand for 
which lus been listless during the month 

Rosfwood — Lam India- Is idvid tor, and sin ill lots of 
good 1 s would sc 11 well 

^aumvood — Dinj India — T he dennnd his filhn off and 
stock ue sufficient 

Drony — Last India — Good wool in smill tots, lomunnds 
f nr pint s 

1 HU / CL llHTA 1 


In li in to ik pei lo id 

uo 

10s 

to 

£15 10s. 

Rost wool „ ton 

£8 


to 

£10 

Sitiuwool , "Up foot fid 


to 

121 

Ebony ton 

£7 


to 

£8 

MARKET RAIDS 

01 PRODUCE 



JtoiHal 1 jn ulturnt, 1 m/uhI, 1897 



t ard imomb 

pei If) 

>s 

to 

3s Id. 

Oioton seeds 

per cwt 

71s 



Cutch 


9s 6 1 

to 

32s. 6d. 

Gum Arabic, Madras 

per ton 

85m 

to 

40m 

Gum Kino „ 


£15 

to 

£55 

Indiarubber, As«am 

per lb 

Is ^d 

to 

2s 4d 

„ Burma 


Is 4.(1 

to 

2s Id. 

Mj rabolams, Bombay 

per cwt 

4s 3d 

to 

9m. 

„ Jubbulpore 

„ 

4s 

to 

7s. 

„ Godavari 

>» 

3s 9d. 

to 

5s 6d. 

„ Cilcutta 

n 

3s fid. 

to 

5s. 6d. 

Nux Vomica, Good 


7s 

to 

7e 6d. 

Oil, Lemon Glass 

per lb 

2|d 



Orcfiella, Ceylon 

per cwt 

10s. 

to 

12s. 6d 

Bandalwood, logs 

per ton. 

£30 

to 

£50 

„ chips 

»» 

£4 

to 

£8. 

Sapanwood, 

>» 

£4. 

to 

£5. 

Seed lac 

per cwt. 

70s. 

to 

80s. 

Tamarinds 


7s. 

to 

8s. 6d. 
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Teak Circular. 


Denny, Mott, and Dickson repoit: — 1,748 loads of logs 
and 581 loads of planks weie landed in the Loudon Docks during 
last month, against 816 lo ids ol logs and 471 loads of planks 
delivered into consumption The present Dock stooks analyse “as 
follows . — 


1897 

1196 

Ids 

Ids 

9,114 logs 

7^16 

2,152 planks 

2,857 

24 blocks 

109 

Total 11,290 loads 

10,482 


Last month’s teak imports coiwst< d cut n ot parcels ex- 
steamers, and were < ompo^c 1 lug<lv of the mleflor wood which 
has been for some tune d'\ort< 1 }>> *pec ul itor s tr om the Indian and 
Chinese markets to Europe Such wood, whilst it Cm be econo- 
mically used m rho D i-t for gtm i il lomcstic purposes, is quite 
unfitted for the high-chss shipbuild ng and rolling-stock work, for 
which it is principally specific! in Europe; aud consumers aie 
stinting then teik purchases r ither th m oc foiceJ into buying a 
low grade of quality and couveision which the} know to be unsuit- 
able for first-class woi k The supply of hr-t-class wood contmues 
to be very smill ; but should the new season’s supplies from the 
jfriests peiimtot larger imports of good mere hint tide quality, the 
fpeculative hope of creitmg a maikit on tin* nde tor lnfenor wood 
lyill disappear ; and if <uich woo 1 has prow d to be difficult to sell in 
a time ot short supplies, it will ceitaiuly find no maiket when the 
present abnormal scarcity ol first-class wood has parsed away. 
Meanwhile, good wood maintains a large premium in price as com- 
pared with second-class wool, and consumption is largely of a 
“hand-to-mouth” nature, especially now that the engineering 
strike is gravely affecting shipbuilders 
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India Rubber. 

Id an aiticle on India Rubber in the “Indian Agriculturist” 
of the 1st September, we notice an extract from a paper by 
Mr J R. Jackson, which appeared in ‘ Nature,” Vol 55, 
page 610 Except where this paper may be taken to refer to 
the few artificial plantations th it have been established, it is, 
we regret to«*py far from accurate , for it talks of the Ficus 
elastica forming large forests in India and ( eylon, while, as 
far as our Indian exp rience ^oes, we only find this species very 
spiringly interspersed in, evergreen fortsts The Ficus elastica 
is not sufficiently shade-enduring to permit of its germination 
and growth on the giound The seed no doubt germinates 
very fieely in the forks of trees where a little mould or dtibrtt 
has icc u mulated, but in order to permit the young plant to 
establish itself and to 1 ecorae sufficiently strong to forma con- 
nection with the •'Oil below it is absolutely necessary that the tree 
on which it huds itself \ laced should be either dead or diseased. 
If not the ^ung Ft uj> cannot obtain sufficient nourishment, and 
dies That this is the case bus been clearly established by experi- 
ments in the ( har luar rubber plantations Here man) hundreds 
of Ficus were planted in the forks of trees They were supplied 
with a considerable quantity of soil and grew to be healthy plants; 
but they lived the life of pot plants, and after more than 10 years 
not one of those growing on a healthy tree had established its con- 
nection with the soil Now, even in a virgin evergreen forest, the 
majority of trees are neither dead nor so unhealthy as to yield 
sufficient nourishment to the Ficus elastica till it has become con- 
nected with the soil and established itself as an independent tree ; 
and the “veritable forest of trunks ” remains a thing to be wished 
for, but does not exist in nature. 

As regards an entirely artificial rubber plantation, Mr. 
Jackson’s description is perfect In fact over acres of snob 
plantations the roots of the trees, m some instances planted 100 
feet apart, have not merely become interlaced but have amalgamated, 
and acres and acres may be said to live, so to say, on one great 
root 
46 
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Kumri Teak Plantations. 

In hopes that this method of regeneration in onr Indian 
forests may interest some of the readers of the “ Indian Forester,” 

I venture to give the few following notes of what we have 
been doing in Coorg during the last few years I do not 
think I am far wrong in saving that Coorg is the first place in 
India where “ kumri ” is being made use of on a large scale in the 
growing of teak and lately of teak and vandal together It is 
needless for me to go into detnls as to what “ kumri ” is, as no 
doubt all foresters are well acquainted with the “ taungya ” of 
Burma, and Kumri is only another name for it Kumri teak plan- 
tations were fir-t started in Coorg in the rains of 1891 on a small 
scale when an area of about 17 acres waR planted out with teak in 
the Mawkal Reseived Forest Since then this system of planting 
out teak has been extended to other forest blocks and has now 
reached 393 acres. 

Kl RAMBA hORLRT VlLLM3KRS. 

The ‘ kumri ” cleai mgs irennli b\ Kuiamhas, an aboriginal 
tribe who love nothing bottei thin tin-* method of cultivation, and 
evei since the * kumii’ his lueiWuted I hue found them com- 
ing to oui forests in fm num u*> mil burning ainall “ h idi- * the 
loc il n une foi i i olh ction of Knr imb i huts It can luidly be 
called a vill igi as i Kui irnl i is not fond of enciimbtiances and 
enjois the freelomof being il le to shift at a moment’s notice He 
is hy n ituic \< n h/\ mdhirlwoik lo< s not suit him for long, 
so that he requires most ^enth huidhng, i ut on the whole his 
services are lnvaluible to the forests m Coorg, whtre his 
is the sole laboui that cm in inj wa> b depended on Now that 
he and his family hue tikeu kin 1 ly io the planting of teak in his 
Kumri, e\ery encoui agoment is giu n him to settle in regular 
selected '■ites within the forests There is always the danger 
owing to netty annojauces from the forest establishment, of a 
batch of these men leaving the forest, foi this method of planting 
is not in favoui with some of the subordinates who would much 
like to see it stopped and the old system of planting taken up again, 

II e results of which were not satisfactory and the expenditure nigh. 
The Kuramba r only regular crop is “ Ragi ” “ Eleustne corocana." 
For this he prepares the ground by cutting all *oresfc growth in the 
area selected for him This is done in January, after he has Lelped 
to cleai the firelmes of the forest within which his “ hadi " is 
located In April oi May, according to it being a dry season or 
not he sets file to the aiea aftei carefully making a fire traoe 
round it This occupies him, to do it properly, from 8 to 10 days, 
allowing for cutting and heaping up stuff not properly burnt. 
The land is then quite ready foi sowing, but before the sowiug 
he and his family carefully stake out the area, where the young 
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teak plants are to be put ont later on eacb man doing his own plot. 
After one or two mon«oon showers, early in June, the Ragi crop 
is sown broadcast, the ground having been first “lightly worked up 
by a light hand hoe As soon as the crop is sow n the young teak 
plants which have been raised in a nursery m i le by the Kurambas 
themselves, are put out at stake by the men, women, and children 

Teak Nurseries 

These teak nurseries are made by tho Kurambas close 
to their “halls” Ihe seed is collected lepartmentally and 
given to the men ear 1\ in Februan i small area is then 
well workod up hy them ne u w iter and the seed sown 
thickly in (lie prepart 1 In d a coiting of “triw is pi iced o\er it, 
and the whole kept well witmd b\ the wo nen and children 
Each house bis its stpariti little f lot in the nuisei) hy mutnal 
arrangement It is Monishing how kindly tin se men have taken 
to this part of the wotk, confide ling th< short time they have been 
at it 1 hive never found the mu s< tus m^ltiti J ml they are 
alwns kept well w itered The s< < d jut out m 1 ebruary and 
March begins to sprout by the ini 1 lie of \pril and M ty, and by 
the time the joung pi mts are put out dining the litter pirt of 
June, the seedlings are from 6 to 4 inches hi n h an I some even 6 
inches and more. 


Kumrj Teak Piantations 

When the crop hdS been sown ind the young plants are all m 
place with the rain coming down as it well knows how to in Coorg, 
the men of the ‘hadi’ ar< most of them eng igeJ in the t onpe fell- 
ings, for nearly all our forests here are un ler working plans But it 
must not be understood that beciuse the nun ire away, thit the 
area on which the crop is sown an 1 the teak j 1 in ted goes untended, 
far from it, the women and children are seeing to this The first 
weeding begins about the last week in July in 1 is kept steadily 
going right through to the flowering of the Hagi, audit is no easy 
task to keep down the weeds There u t other difficulties to be con- 
tended against, which if neglected for a single m n ht are almost sure 
to ruin the whole field All tho forests where the Kurambas have 
taken so kindly to the woik are overrun with herds of wild 
elephants, and notwithstanding the numbers ciughtby the Mysore 
Kbeddas from the adjoining ioiests the elephants are still found 
in fair numbers Deer also are vny destructive in these quiet 
secluded forest clearings , so that the Kurambas have by no means 
an easy time of it, and are bonn 1 to keep both a night and day 
watch over their crops As the area of Kumn goes on extending 
the men, still returning their “ hadis, 1 build for themselves each 
near his own plot, nice little shelters where they live for the four 
or 6?e months during the time the crop is down and uncut. 
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Payment for plants raised. 

As noted above, the ourrent year’s teak plants pnt out get 
well weeded with the weeding of the crop These plants are not 
paid for daring that year, and are still under the care of the 
Kurambas who planted them till August of the following year, 
when they get a final weeding and are counted and paid for at the 
rate of Rs 1-4 0 per 100 p ! ants on the ground That is, the 
young seedlings get the benefit of a two years’ wee Jing besides the 
raising and planting, for Rs 1-4-0 per 100 plants alive This, if 
I am not mistaken, is a more favourable arrangement than that of 
Burma, where the plants are counted and paid for at the end of 
the first rains. I may be mistaken, as I have not seen any 
paper on Burma taungya. However, the arrangement is a 
most satisfactory one for a small place like Coorg where labour is 
so very expensive, owing to the numerous coffee estates aljoining 
The teak plants are put out at a distance of about 6 ft by 9 ft 
and it may be argued that this distance is much too close but allow- 
ing for a certain amount of failures, I would not aivocite, it least 
for the present, the planting to be faithi r ipirt The number of 
plants raised per acre and paid for has been from 600 to 800 and 
the Rs 7-8-0 to Rs 10 hitherto pail must be consileied moderate 
Of course it is needless for me to mention that the Kurambas get 
the crops raised on the area free of any assessment 

To stimulate a certain amount of competition among the 
men, I have introduced during the last thtee years a small prize 
for the man showing the best results duniig the year of payment, 
which has I am happy to say, taken most fivouraldy, and by this 
means the seoond year s weeding before the payments are made, 
has received great attention, with very good results 

W EEDING 

X have given above the life history of these teak plants 
for the first two years It must not be inferred from this 
that the idea is to convert the whole area into pure teak forests, 
which for Coorg woul J be a mistake During the second year’s 
weeding such stool shoots of Terminalid, Dalbergia latifoha, 
Pterocarpus, Lagerstroemia microcarpa and one or two of the 
other good forest trees are not cut back, and such seedlings 
of the above species as may have sprung up are also left. While 
on this point, I should like to mention a fact m connection with 
Dalbergia latifolia, and that is its great vitality m not only 
sending up Btool shoots, no matter what the size of the tree may 
have been, aad the abundance of root shoots that spring up right 
round the parent stools in these burnt areas 

After the second weedmg the teak plants have to be tended 
departmentally, and weedmgs have, over a good part of the area, 
to be done moBt carefully for at least another 8 years. Bamboos 
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(Bambusa arundinaoea), inferior speoies snch u Kydia, Sponia, 
olimbers and the ever spreading lan tana have sprang from the old 
clumps and stools and shoot ahead It may be asked, why lantaoa is 
mentioned here , simply because though generally a surah, it has 
when it gets a young tree handy, a nasty habit of becoming a regular 
climber and will in time choke out its support, as it spreads most 
luxuriantly over the branches, and forms a most dense crown over 
the saplings. All these h ive most carefully to be kept down in the 
Kumn plantations until the teak has made some headway and 
got a fair start An aveiage of Rs 2 per acre yearly is sufficient 
for this work for the three years, and then the teak in Ooorg is 
left alone. 

Results obtained 

The Kumn plantations hive up to the present been solely 
confined to the Reserved Forests along the eistem border of 
Coorg, adjoining the Mvsore country, and have steadily been 
increased since 1891, each year showing a larger area worked 
And as paities of Kurambas keep coming m with their families 
and are being locited in fresh forest blocks the work is 
satisfactorily progressing The area of plant itions has now 
reached 393 acres, which considering the difficulties that had 
to be encountered is very good The results of the planting are 
also all that can be desired I have measured a number of saplings 
and obtained an average for plants put out in 1891 of 6 inches girth 
at 5 ft from ground and 15 feet in height 1 have also in this 
same area measured a number of saplings 12 inc hes girth and 20 feet 
in height These measurements speak tor themselves, the growth 
being that of 6 years 1 expect even better general results from 
the Kumn plantations taken up since 1895, the young plants 
having an average girth for the two years of 2^ inches at 1 foot 
from the ground and 6 feet in height, some of the largest measuring 
4 inches in girth and 10 ft in height With these figures before 
one, it can hardly be questioned that the lesults are not a success 
with a minimum of cost 

1 have stated above that kumri has hitherto been confined 
to the eastern zone of the Ooorg forests In the Nalken forest 
where the rainfall is 66 inches, 241 acres are un ler Kumri plan- 
tations In the Mawkal Forest the rainfall is 45 inches, ana 130 
acres are nnder Kumri, while in the Dubare forest still farther 
north, were the rainfall is only 36 inches, and wheie Kumn was 
started only last year, the area is 22 acres 

In the Ghat Forest to the west when the rainfall varies 
from 120 to 145 inches, a Kumn plantation has been started 
through the kind help of odo of the planters, who bas a 
cardamom estate adjoining the forest, and Kurambas who have no 
work daring the greater part of the rams have taken this np for 
me. I am ver j hopeful of success here also. 



874 


KUMBI TEAK PLANTATIONS. 


Sandal and Teak Kumri Plantations. 

Having, during the last three years seen that teak succeeded 
so well m Kumri, I started a snail area of Kumn plantation m 
which I got the Kurambas to dibble in sandal seed along with 
“togri,” Cajanus indicus, in lines 10 feet apart, with “ragi” 
sown in between the lines The sandal was kept well weeded 
right through last rains, while the “togn” helped to protect 
the young sandal seedlings through the dry weather The 
results I might say, when seen by me the other day, are marvellous 
for sandal The plants average 1 inch girth at 1 foot from the 
ground and have an average height of d ft 6 in , the largest running 
to 1J inches m girth and 6 ft 6 in in height 1 his 1 considered 
good enoigh to permit of mv going in for smdal kumri plantations 
on a larger scale, so I have combined it with teak on 17 acres 
in the Dubare Forest Ihe teak i«i put out about 7 fe«t apart in 
lines about 15 feet apart, and a line of «andal dihlled in between 
the two lines of teak, which gives alternate lines of teak and 
sandal I hive seen smdal under te ik and it loes verj well. 
Another great ilv int ige will be the proft ction of the voung sandal 
plants from being eiten up b\ deei, besides hiving the beneht of 
two ) ears’ weeding \\ he n la^-t seen the e e 17 icies of sandal and 
teak kumri plant itions right in the d< j ths cf the forest with the 
little kuramba huts dotted ibout, weie a most pleasing sight. I 
took the opportunity of counting the teak plants put out at the 
beginning of the lains on the 17 icres, and they amounted to 500 
good strong plants per acre so th it even if the sandal is not a 
success, of which 1 have no fear, there will he a sufficient number 
of teak plants on the area 

General facts noticed 

Before closing these notes I would mention that nearly 
all the young teak seedlings put out duting the first rains die 
down in the hot weather, onlj to throw up a vigorous shoot 
during the next rams This is more noticeable m the larger 
plants put out, those of 6 inches in height and over. 

Another fact in cornection with teak plantations deserving 
of careful note in Goorg, is that all teak saplings after they 
have attuned a height of ovei 15 feet have their side branches 
attacked with canker, which as the tree keeps on growing, 
invariably kills out the branches Fortunately in no single 
instance do I recollect to have seen the leading shoot thus attacked. 
The disease is most prevalent in our ol i regular plantations where 
every tree is covered with cracked knobs on the branches 
which are dead and dying I have mentioned this fact, beoause I 
see that the disease has made Us appearance in the teak Kumri 
plantations of 1891 and 1892 What effect it will have on the 
growth of the teak later on remains to be seen and will be care- 
fully watched. 


A. E. Lowrix. 
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The after-training of Cooper’s Hill Men. 

It has been the custom for many >ears past to send the 
new arrivals from Coopers Hill, straight to the Provinces where 
they are going to serve and after a short penod which may vary 
from a few weeks to a few months, thev are genu ally pnt on some 
special work , as ofteu as not they are attached to a working plans 
party. When they arrive in India the) admittedly possess a cer- 
tain amount of theoretical knowledge which has been crammed 
into them in spite of, sometimes a di«like for the subject, bnt there 
are certain practical questions conmcted with Indian forestry 
which cm only be learned in the country itself. 

As matters stand at present these recruits are scattered broad- 
cast over the country stationed in diverse climates amidst a variety 
of tongues to woik in anv thing varving from scrub f >rest to dense 
evergreen ne\er to receive uiv lha of fore^ti) in India as a 
whole, hut to set tl down in some special gioovc caivel out for 
them b) the condition of their enviionment Jri some i lovinces 
owing to the oft iccu nn r scircit\ ot officers thrv rnav ho after a 
short tin e p+chforKed into the chaige of a division without any 
previous training m office work or accounts — ioi the examination 
they have to p iss calhd Pioielure and Acu unfs i« a mere farce, 
it is all cram from beginning to end — unable to < omj osc or indite 
an official letter, and the woik lias to depend fo its efficiency on 
the head clerk 

Many ot those who are sent direct to Burma and Assam never 
get a chance of seeing fire con«ervarcv learning how a fire 
lineismale and cleaiel which mav be all verv well as long as 
they remain m a damp climate with dense evergreen forest ; bat 
suppose they are transferred to Goulpara, or the dry zone in 
Burma, and are called upon fo protect their forests Is it fair to 
them to expect much when they have been taught nothing in 
this special line and have never been given a chance of learning ? 

It is my deliberate opinion founded on some experience of 
different provinces and several ) ears’ knowledge of the subject, that 
it would be infinitely preferable to seod the whole batch of Coopers 
Hill men, for their first year m India, to the Forest School at 
Dehra Dun, Whether they should spend the third year at Coopers 
Hill as they do now or leave that institution at the end of the second 
year, is a question that I cannot enter into at the present moment, 
though I hold strong views on the subject The point of these 
remarks is that the recruits should pa«s their first year m India 
at Dehra Doon, he it the third or fourth year since they entered 
at Coopers Hill. 
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It may be asked what could they learn there which they had 
not already been taught at Coopers Hill ? Much— very much — 
and I will prove it Not considering for the moment the relative 
mportance ot the subjects, 1 will take them in any order as they 
happen to come 

Firstly — they would learn Hindustani a language which is 
distinctly useful in whatever province of India they may eventu- 
ally be posted to a language which is of gi eat use to a Forestofficer 
even m Upper Burma, Assam, or the wilds of Kanara 

Seeondly — arriving in November they would at once begin 
camp life and would be practically taught various Forest opera- 
tions, chief among which would be Fire Conservancy On the 
southern side of the Siwaliks they would le irn how a fire line is 
made, cleared and burnt, in a country with high grass and strong 
winds 

Later on in the Dun they would again be shewn the same 
thing in a damper climate and in a country with denser and more 
valuable forests These operations they would carry out with 
their own hands At the same time they would be learning the 
characteristics of one of the most important trees in India, the 
Sal, they would see the marvellous effects of continued and suc- 
cessful fire protection on its reproduction Besides numerous 
other forest operations too numerous to mention here but of 
incalculable benefit to them aftei wards, they would learn 
what cam} -life is like and how to shift for themselves in 
the jungle Ihej would learu how to distinguish and 1 lentify 
some of the most common Torest trees in India and thus 
there would be less chance of seeing wlat is common now, 
a Forest officer of several years' standing utterly ignorant botan- 
lcally of the forest flora of his division and not able to recognize 
one tree from another, except a few of the more important ones 
It is not unlikely that this training at Dehra would imbue them 
with a special interest in their forests and its contents 

Thirdly, they would see and study various working plans in 
progress, and would make the acquaintance ot the code forms used 
m connection therewith Liter on in the seasoD they would 
visit the pme aud oak forests of the Jaunsar Division, and learn 
the characteristics of another of India’s most important trees, 
the Deodar They would see timber and fuel works on a large 
scale, would learn how hill roads are made, ravines crossed, and 
bridges built, besides many other instructive matters which we have 
not space to mention here 

Lastly, not to dwell on this part of the subject too long, they 
would in the rains (or during a portion of them) be thoroughly 
taught Divisional account**, the preparation of an annual report, 
and the Budget Estimates 

After 12 months of this vuned and thoroughly practical 
training, in an excellent climate amidst pleasant surroundings, 
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they would depart to their respective provinces far better equip- 
ped for their Indian career than they can possibly be under the 
present system The great cry of all provinces is paucity of 
officers, bence the eagerness with which they seise on the new 
Coopers Hill arrival even in his raw state But after undergoing 
such a course as has be«n briefly sketched above, the officer would 
be far more valuable to bis province, whichever it might be, and 
the sum expended on his pa) and allowances, amounting perhaps 
to Rs 4,000 or Rs 5 000, would return soon to the Looal 
Government or Administration in highly increased efficiency, and 
a more advanced degree of usefulness at the outset 

It is not the fault ot Coopers Hill that such a state of affairs 
should exist — initial ignorunce of the most elementary factors of 
Indian forest work Ibis can only be picked up in India itself, 
and the only place where it can he economically, rapidly, and 
efficiently taught, is the Forest School at Debra Dun 

I happen to know that se\eral officers of long standing m 
this country are of the same opinion as mvself, and it appears to 
me that the subject is well worth) of furthei discussion m the 
pages of the ‘ Indian Ioi< ter, whereby peiclunce it may 
eventually be brought to the notice of higher authorities 

SCRUTATOR 


The Gurnand System. 

Will you kindly permit me me to make a few remarks on 
some papers b> Mr fieinmdtz which huve rccentl) appeared in the 
Appendix Series of }om Journal 

I J he so called M thode du controle , or t?u Gurnand System 
of Hiqh Forest and of ( opjice 7 reatment Fixing the relative pro- 
portion of the diamettr classes for the trees forming the stock in 
a forest worked bv ]ard inage seems to have much to recommend 
it, and it would be as well if an attempt were made to do this m 
our selection-tiealed InJian forests I must however, demur 
to M Gurnand’s method of carr) mg out this idea Mr Fernandez 
gives no explanation of the reasons which led to the formation of 
Gurnand’s four diameter classes These differ from each other in 
a most irregular manner, whether from the point of view of 
girth, cubic contents, or age Why, for example, should 
class II (from 26 to 35 centimetres) have a diameter 
range of 15 centimetres only, whilst class III (35 60 centi- 
metres) has a range of 25 centimetres ? Again, how does M. 
Gurnand justify the relative proportion which the stem contents 
of classes II, III and IV should bear to each other being fixed 
at 2 : 3 • 5 ? It seems to me that the sterna of class III will be 
found wholly inadequate to recruit class IV. 

47 
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Let ns take a conciete example . at page 20 of Mr Fernandez * 
article we find that in the experimental area under treatment the 
average outturn per tree exploited was : - 


II class 

03 

o m 


in „ 

10 

»» 


IV „ 

2 2 



Applying these factors to Mr Fernandez’ table at page 12 we have 

Age classes on separate areas 

Ages intermixed as in 

of 1 hectare each 

Gurnand’s system 

Classes 

No of 
trees 

Diameter 

Cla*& 

No. of trees. 

45 classes 1-45 j ears old 


I 


33 „ 46-78 „ 

81,520 

II 

64 230 

71 „ 79-149 , 

79,873 

III 

43,479 

1 „ 130 

593 

IV 

38,556 


feuppo^e that 75 p< l c< lit of the 1 1 1 cl i-es (a \( i y lib< ral allow- 
an<e) become IV cli^ witliin the iv i twin then in 71 ) ears 
50,900 trees oi b43 pt i mnum entt r th< IV cliss undei the regu- 
lar extern compand with 32 b()9 trn *« oi 4 '>9 onl) pei annum 
undei the Guru ml method, theiefoie the htlci method is to the 
bad h> over bO percent The iui[ os*ibilil} of m untaining such 
an ovei w hclmin n pioportion of IV cla"*> tm s seems thtreioie very 
plaiu In a uatur il forest wheie the annual jnld has been regularly 
woi Led up to ana when tilt f lest is ikh detenoi iting, we always 
find the lower clas-es much moi* numeious than the higher and 
this natuie’s wa} m eveij phase of life It is true that nature in 
her care for the pieservatiou of the *>pe, is pioligal as regards 
reproduction B) intense management the foiestet can doubtless 
dispense with a poi turn of such repi oduction, but never to any- 
thing approaching the extent advocated by M Gumand if Mr. 
Fernandez’ exposition of that officer’s view- be conect 

In the Naim Tal and Ranikhet chir forests the enumeration 
shows : — 


Relative proportion of stems. 



Naim Tal 

Ranikhet. 

class over 2 diameter ... 

1 

1 

„ l±'to2' 

4 

4 

,, 1— 

11 

8 
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The Chir in Bndlakot compartments 7-10, comprising 320 
acres and 10,000 free* were counted by Mr Fernandez when pre- 
paring his working flan for N uni lal and re-counted by me 15 
years afterwards, no fellings having taken place in the interval. 
The results are as imder — 


Compartment 


1 

9 

9 and 10 

7 to 10 

Percentage of II class chir entering 1 clans in Id years 

11 

10 

11 

.. HI II „ „ 

17 

19 

18 

.. iv , III „ 

15 

22 

205 


The d if} rent on tilings thus give \< tv similar results and 
point tothi iccni u v of this m iho 1 of estim uing the stock Ihe 
only greit lift r< nee i^ in th pr ent ige of IV cl iss trees entering 
thelllcli-s Hus w is toil cxpecrc i it bung 1 ut nitunl that 
tlie numbu of snp| ress 1 ti c s in tin IV das-, shouH vary con- 
sider illy with the dui-it\ of tlie \onnj | ole foiut Accoidmg to 
Mr Fern mdc / iIV cl ins chir tree of the lowest dimensions takes 
32 vuirs to enter the 111 class Fiotn the | ere ntiges given above 
we have therefore for every 1 000 IV cl i«s trees — 



For compart 
ment 9 

1 

For compart 
ment 7 10 

i 

Naini 

Tal 

Rani 

khet 

Class IV 

1 000 or 

! 

38 

1 000 or 

38 

ja m 

If; 

* a 8 



„ III 44 % of class IV 

320 

12 

440 „ 

16 | 

11 

8 

„ 1138 , III 

115 , 

4 | 

167 „ 

6 

« 3 g 

4 

4 

123 5 ,, II 

27 , 

*l 

27 , 

1 

5? v ** 

1 | 

1 


Thus the Naim lal chir forests approach nearer t e normal 
than the lianikhet ones where we find that w-hilst there are very 
large village requirements for poles, the demand for large timber 
is below the possibility For every mature tree of the I class we 
therefore require at leist 54 trees of the II, III and IV classes 
which together correspond closely to Gurnand’s Tl and III classes; 
but instead of 54 to 1, Gurnanl would have only 2 8 to 1 — a 
totally inadequate ratio Doubtless under intense management it 
would be possible to reduce the present preponderating proportion 
of the lower classes in the Naim Tal forests, but never to the 
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extent advocated by G-nrnand either in these or any other forests. 
To make a complete enumeration of the whole growing stook over 
8 inches in diameter every 6-10 years as prescribed by Gurnand 
would also be out of the question in the great majority of our 
Indian forests. 

To encourage “young individuals to grow up straight by 
means of judicious pruning of side branches, correcting of forked 
growth, pinching off of superfluous bud*, snapping off a too luxu- 
riant branch and so on ” ( mde page 16) could not be undertaken 
in our vast forests of a comparatively low value per acre. Such 
gardening operations would be quite out of plaoe except m a few 
special plantations. 

Let me try and make my argument still plainer by giving 
roughly the different number of stems in Mr. Fernandez’ table at 
page 12 in our familiar Indian classes, v>z : — 

I Class over 2' diameter. 

II „ 1V-2' „ 

in „ r — 1*‘ „ 

IV 6" — i' „ 

Suppose that it is desired to treat the 100 hectares by jardm- 
age on a rotation of 10 vears As the rotation is for 10 3 ears it 
will be practically neces^an to have 10 times as m<m\ I class trees 
as m the regular method For purposes therefore ot comparison 
to the number of trees in the 1 cl i>s under the latter method we 
should add 9/10 deducting a similar number from the II class. 
We then have — 


Class. 

Regular Metbod. 

Gurnand 's Method 


No. of stems 

Proportion 

No of stems 

Proportion 

I 

5,930 

1 

38,556 

1 

n 

42,585 

7 

26,066 

0*7 

m 

59,088 

10 

88,802 

1 


From what has gone before it will be seen how much nearer 
the proportion of 1 : 7 : 10 is to the normal than 1:07:1. 

Mr. Fernandez states at page 17 that in spite of soientifio 
forestry having been introduced by Sir Dietrioh Brandis nearly 
40 years ago, no other system of high forest than that of jardin- 
age has yet been adopted in India. It has fallen to my lot as a 
divisional officer to attempt to carry out three of Mr. Fernandes’ 
most important working plans, one for the Debra Dun Forests 
with improvement fellings as its main feature, the second for the 
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Naim Tal forests under jardinage, and the third for Hanikhet 
prescribed by Mr. Fernandez to be treated on the regular system 
wbioh he now despises 

Of these three plans, the Dehra Dan one cannot be styled a 
Working Flan at all, bat a mere plan of operations for 15 years. 
No possibility is fixed, only a few sj lvicultnral rules being laid 
down which can and sometimes have been interpreted with great 
laxity. There is practically no check to overfelling and a danger- 
ous amount of power is left in the hands of the divisional offioer 
and his rangers 

The Naim Tal plan was not a success not because the jardin- 
age system was a wrong one, but on ic count of the prescriptions of 
the plan being too vague The framer, however 1 ibored under 
peculiar disadvantages only one-third of the forests being under 
the Forest Act when he had to prep ire his plan, so that he had to 
meet a large demand from an inadequate area ind did not know 
either the extent of additional areas which could he reserved, or 
their resources 

The plan which every officer pronounces to be a success who 
has held charge of the Naim Til Division (in< In ling the present 
Assistant Inspector Grneril ot Forests' is the Rmikhet one with 
the regular ‘•ystern for its kewiote Mr Ftirmndez in 1896 
say s : — “ The artificial md unpr i< tn<il chiricter of the old system 
was apparent to me even during my student days at Nancy 
( 1872-73) and the special experience gamed during ten years 
service as Working Plans Officer and as Professor of Forestry at 
Dehra Dun only stengthened into firm conviction my early doubts " 
Mr. Fernandez in 1«86, re the Ramkhet working plan, writes 
“The natural reproduction of chir in the ftanikhet forests can be 
effected with such ease and certainty withm a space of 20 
years, that there can be no question regarding the expediency of 
establishing a regular gradation of age clisses m every one of 
these forests " Your readers are left to draw their own conclusions. 

Mr. Fernendez knows that for verj many years the main 
work of the Indian Forest Department consisted in forming 
reserves out of the original chaotic mass of waste laods, and that 
it was only in comparatively reient years under Dr Schlich’s 
guidance that a beginning was made to bring the forests so 
reserved under systematic management The present fetish 
being ‘ Improvemeni Felling'',’ a plan which does not contain 
these words is liabie to b looked upon with ill favor. 

It is bi no means however, contended that jardinage is a 
system to be disregarded, but on the contrary it should be consid- 
ered as the one which cm be more extensively used in India, 
than any other. The human mind is so constituted that it is 
constantly making comparisons where none are needed. There 
is no reason why such methods ot treatment as jardinage, the 
regular method, and the group method, should not all be sound. 
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I maintain that they arc and that it only remains to discover 
which is the most applicable to each individual forest. To 
praise jardinage is not necessarily to condemn the regular system 
or vice versa . 


II Working Plans in Francf. 


A not very careful reader of this article would come to the 
conclusion that the regular system v sheltei-wood compartment 
system of Schlich) bai been entirely abin loned bv the French or 
was to be given up at th* earliest concenient moment It would 
also lead one to suppose tbit there w is an inherent antagonism 
between the two m '.tern®, ot which I tot one, as stated above, fail 
to see the necessity 

Mr Feinamk/ in this irticle refeis to the Dehra Dun working 
plan stiting tint an irticle had lecenth if} ired condemning it as 
primitive This article was b) nnself ind the reasons for my 
condemnation iregnen al ove Not to fix in} possibility in the 
care of i forest where tilt demin I tqnals or exteels the suppl}, is 
enough in itself to con Jeinn the | 1 in I he interests which tend 
to fell the finest tiees md to till moie thin the annuil yield are 
very great The division il officer is ptihaps keen on finance and 
wishes to show a iirge surf lus n n sf < ctive of wh it m ly hijqen 
m the future lhe rangets, too wish to m ike their ringes pay 
well ; and the contractors b} eveiy wile try to get good trees 
instead of bad ones The Conservator perhijs is not ill-pleased 
to find a good surplus when writing his Annual Report. 

Mr. Fernandez’ note on pige 27 is instructive He says 
“It is important to note the word “seems” (parait) For 
tho^e who can read between the lines there can be no doubt 
that it has not answered exj ectations ” this does not “seem” 
fair reasoning No one is lustifird in stating that a man really 
means something different trorn whit he says I happened to 
make a tour through Fra iceonh a }ear previous to Mr, Fernandez 
and my impression was that the regul ir system was very much 
alive In iact we were shown two of the finest forests in Europe 
Lyons-la-boi6ts and Belltme treated under this system, under 
which also most of the high forests in the [dams of France are 
managed It seems in favor with the Germans as well in suitable 
localities , for the shelter-wood group system of Schlich is really 
identical, with a practical modification to suitjjreater c ifficulties of 
reproduction, in Germany it is, therefore, no more moribund 
than the British Empire 

That id some instinces, however it has been misapplied cannot 
be denied , hut similar errors have been ma le in the case of all 
other methods, though this is no proof that they are all bad. 
French officers have doubtless, m their love for precision, often gone 
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too far m rigorously prescribing that each Periodic Block should be 
in one compact area, as in the plan instanced by Mr Fernandes 
Such mistakes aresnnplv errors of ju Igmont by individual officers 
and in no wav affect the value of the method There can be 
no reason why the peno lie 1 lock should not be formed of two or 
more separate areas if demanded by the condition of ‘he forest, 
and this I stated might be done if neiessarv in the case of the 
Thano forest ( Del ra Dun) udt \ 2+ of tbe aiticle entitled ‘Tour 

in France’ fin lian I ore^er Julv ] S95 Th**n too, there is not 
the slightest necessity toi forming all the periodic blocks at the 
beginning of apian, they need only lo iormtd when their turn 
for regeneration arrives uid ibis i« wlmt the note of the Council 
d’ Administration prescribes in its paras ltt, 19, und 20 In the 
very plan which Mr Fernandez cites as piovinj that the French 
have abandoned the system undei discussion, it turns out that even 
in this very instance it )i is not been abmdoned at all, but only cor- 
rections male m the letails of a f iult\ plan It is even express- 
ly stated in p ira 0 of the note that the method ol tieatment 
hitherto applied is to he nam tamed 

For tbe gie it nnjoi ity ol on i Indi m forests vvhicli have to 
be tieited as high foiest a pojtily refill itc 1 *) u dinage would 

seem to he the best me tho 1 ol tieitment , l ut I am feti oii^ly of 

opinion th it cases exist wlitie it moio alvuitageous to 

adopt the h>bc ltc i -woo i comp u tnu nt niclhed moJihed, wheu nec- 
cessaiy, bv some ol fli « ci il jiovmions of the sbelttr-wood 

group system I would 1 1m- in in i r e some ol tbe ilmost pure forests 
of light demanding spurs wlreie there i*> no diffit lilt) about 
repioluction and when timber of ill dimensions md fuel is readily 
saleal le Such I con-ulni to le the UHinlJitt ( hir forests 
and the gieitei poi tion of the Dehia Dim v d forests It seems 
difficult to iguoie the it idvmti^es which woul 1 eventually 
ensue as regaids fire jiote lion and elo ure to grazing We 
could afford to take more elective md expensive measures for 
the protection from hie of the poitiou under regeneration, and it 
might often be possible to close this portion to glazing whereas 
in a forest undei jardmage which is heavily grazed us reproduc- 
tion is going on everywhere, closure to be most effective, should 
embrace the whole area — which would be impossible We must 
face the fact that heavy grazing will continue to be one of the 
normal conditions of many of out Indian forests Mr hernandez 
has himself adopted the system of closing the portions under re- 
generation to grazing at Hamkhet with marked success and 
for some of these sune areas extra precautionary measures against 
fire have been successfully adopted For purposes of control, it u 
also highly advantageous to have our big timber concentrated m 
certain compartments It may be true that trees m a forest of 
mixed ages grow as tall as in a regular forest, but (other things being 
equal) the boles are decidedly longer and less knotty in the latter 
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than in the former, points of capital importance in calculating the 
yield of timber per acre No one who bus seen chir of about the 
same age growing together as closely as their nature permits and 
chu of all sizes growing mixed together in an open forest would 
be inclined to deny this 

In conclusion my friend Mr Fernandez will, I feel confident, 
understand that these remarks are not made in a spirit of captiouB 
criticism but represent mv real opinion on the subject dis- 
cussed I would ask him, if he wishes to convert his brother 
officers tu Gurnand’s method, to write anothei paper for the 
“Forester ’ giving a more complete description of the system 

NainiTal. ) N HEARLE. 

27 th September , 1897. j 


When an Appendix to the ‘Indian Forester” appears under hs 
name ot a Conservator of Foioms one is ratler apt to fi_ht shy of 
making remarks thereon At the same time I think that artic esin 
the ‘Indian Forester” should be commented on 1 have myself sent 
a few jottings and regret that tl ey have not been more commented 
on, because I wish to get to the bottom of the idea suggestions 
and notes I do not even tnmd abuse provided that a reasonable 
refutation of the suggestions are deduced Now, what I write about 
now are the lengthy appendices that are coming out with every 
“Foiestei” A good deal o° the last ippendix (III) appeared in 
German Not all of us are German «< holaris I believe the Forester 
is intended foi the natives as well as Europeans and what inter- 
est could most natives take in Geiman forms which they 
(and a good many Europeans) could not possibly understand ? 

Moreover the forms and tables appear to me far too long, as if 
so to speak, the author were paid by the page. Please see pages 
2, 4, 5, 6, 7, 16, 17, 18, 19 28, 29, 30, 55, to 89, 93, to 108, 126 
and 127. Could not these 66 pages be vastly abbreviated ? Some 
are blank ; son e are a’mosi blank ; and it adds unneccessarily to 
the volume of the “ Indian Forester ” which one wishes to bind ; 
not to speak of the waste of paper in all the copies prodnoed Doubt- 
less we shall see the whole later in book form and surely then it will 
be time enough to have the contents of pages 57 and 58 for 
instance, printed on separate pages. 


Kbitik ** 
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The Formation of Chlorophyll. 

In his letter on the colouring 1 matter of leaves Mr. Lushingtoa 
states that when trying to extract chlorophyll by pressing leaves, 
he has only been able to get a muddy brown extract— I quote 
from memory. Perhaps the following method, recommended for 
procuring a solution of chlorophyll for orthochromatic photogra- 
phy may be of use to him. The fre«.h leaves should be cut up 
small and rubbed in a mortar, and should then be macerated for 
24 hours or more in strong alcohol. The solution does not keep 
well, but it will be less liable to decomposition if pieces of zino 
are kept in the bottle. 

J. L. MacOarthy O’Leary. 

Camp Tarsingi, 

Ganjam Dt. 


I have been attacked from many quarters on what most of my 
attackers call mv “iron colom theory ** of leaver I have not yet, 
however, heard from those who have attacked me that they have 
by practical chemistry dl'pioved the theory, but two or three 
have misunderstood what I meant, considering that I asserted that 
all coloring matter in leaves was due to the hydrate of iron. That 
was not what I intended ; but that the colouring in leaves was 
inorganic colouring matter as distinct from organic colouring 
matter found in other parts of the plant after the evaporation of 
the sap. I forward herewith some correspondence on the subject. 


Kistna Division, 

4 th September , 1897. 


A. W. Ldbhington. 


“By the way how do you account for the brilliant red 
colouring of the young leaves in Pterocarpus tnarsupium, Bassia 
latifoha, Schleiohera tnjuga ? These trees vary from deep 
scarlet to bright crimson, and afterwards turn to green. Also the 
young pink leaves on the Ficus religiosa, an 1 the great range of 
colouring in young mango leaves ? I ask these questions with 
reference to your letter to the 4 * Indian Forester,” where you said 
(I quote from memory) that the light colours of leaves (apart from 
greenj were due to the decomposition of iron salts during the 
leaf’s latter stages and death.” 


44 You seem to have come to the conclusion that I inferred 
that all colouring matter in leaves was due to iron. Not *so. I 
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suggested (not asserted) that they might be dne to tnorganie 
colouring matter in contradistinction to organic colouring matter; 
and quoted iron as possibly the oause of the oolour where leaves go 
through (as is ordinarily the case) transitions of white, light green, 
bright green, yellow and browrr I think that you will agree with 
me that chromium and manganese also form constituent parts 
of leaves. Now chromate of potash is a very brilliant yellow, the 
permanganate of potash varies from purple to majenta Chromium 
and manganese vary in proportions in different species, and 
could not these enter into the composition of the colours ? And is it 
not more likely that these inorganic matters should he more pro- 
minent before the elaboration of the sap in the leaves than after 
that elaboration in the flowers ]uices gums etc ? Nor aie perhaps 
these three — iron, chromium minganese — the onlv inorganio 
constituents that may affect the olours there may be others Of 
course I allowed in the first lustince that the theory is not one 
that I have attempted by practical chemistry to prove 

W A LUbHINGTON 

4 th September , 1897. 


XIX. OFFICIAL PAPERS «Sc IN THLLIQBNOH 

The Forest Policy of the Madras 
Government. 

( Madras G 0 No 569, Revenue , July , 1897.) 

In several of the addresses presented during the recent tours 
of His Excellency the Governor complaints against the administra- 
tion of the Forest Department have been made in language which 
indicates a grave misconception of the policy which has been adopt- 
ed by the Government The main object of forest administration 
being the protection of future generations from the improvidence of 
their predecessors, it is impossible for the Government to confine 
itself to measures which would be altogether in consonance with 
the wishes of those who desire to retain every privilege which was 
enjoyed by the people before the gradual dieapp arance of forest 
growth rendered some action on the part of the Government an 
impel ative necessity, but it does not seem to be understood that it 
is the earnest desire of the Government to restrict interference with 
old and cherished customs, so far as is possible compatibly with the 
reasonably efficient protection and improvement of the forests and 
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grazing grounds, on which the continued agricultural prosperity of 
the oountry so much depends With a view, therefore, to remove 
misconception on the part of the people and, at the same time, to 
set forth, in a consolidated form for the guidance of all offioere 
concerned, the policy which has been gradually elaborated as ex- 
perience has been gained His Excellency the Govenor in Counoil 
resolves to issue a statement which will amount to a recapitulation 
of the salient points of the more important orders, now m force, in 
connection with forest administration, beginning with that of the 
20fch October, 1890, since which time there has been no change m 
the views of Government as regards the general principles to be 
followed in dealing with the vunous questions which, from time 
to time, come up for settlement 

2 It will be convenient to deal with the subject under the 
following heads — 

I — Selection of forests for reservation 
11 — Management of reserved forests 
III — Unreserved land 
IV — Timber and fuel 
V —Fodder 
VI — Grazing 
VII — Minor produce 
VIII — Forest offences 

3 Selection of fiat* for reservation — In 1890 after pro- 
longed consi ler ition irid liscussion it wus decided that it was 
nece^arj to I aveundei Go\f ri ment control not only timber for- 
ests an J forests con*er\td from ihmitio consideiations but also all 
sources of fuel and fo J It r siq j 1) with rtg ird to which perma- 
nency was desired e\|men(e having shown that land left for 
common use was raj idl> if nude J is \ o).ul ition advanced It was 
also decided that all 1 in 1 so 1 i ought un Jer control should be for- 
mally settled ani les^rved the advantages attending a definite 
determination ot rights far outweighing the cost of reservation 
In the same order it was stated that the reserves should be m fairly 
large blocks, but a further direction that sufficient land should he 
taken up to meet all estimated requirements in firewood, leaves 
and small timber, as well as for grazing, led to a misunderstanding 
in some quarters, and, m dealing with individual proposals, the 
Board and the Government had frequently to draw attention 
to the necessity of leavmg to the villagers an ample margin for 
the extension of cultivation and for free grazing In 1892, it 
was laid down that as an ordinary rule no area of less than 800 
acres should be selected for reservation la 1895, after some 
correspondence with the Government of India, this limit was 
raised to one sqnare mile, the object being to avoid interference 
with village waste scattered throughout cultivated areas. The 
exoiusion of a sufficient margin around village sites has also been 
habitually insisted on of late years, and in cases m which this was 
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overlooked m the early days of reservation and inconvenience has 
been shown to result tterefrom, district officers can arrange for 
the demarcation, and, if necessary, the clearance of a reasonable 
margin, giving the villagers a written order under section 21 
proviso (a), of the Forest Act, permitting the exercise of the ordin- 
ary village privileges within the area thus demarcated out Simi- 
larly when it is found that crops are suffering from the depreda- 
tions of pig and other wild mimal® which find shelter in areas 
which villagers formeilv kept free from forest growth, but which 
have become reclothed under protection, Forest officers can arrange 
for the extermination ot the animals bv organizing periodical 
beats, which all villagers holding gun licenses should be invited to 
attend 

4. Manaqemeut of Reserved Forests — In the same order of 
1890 the Government declared in connection with the manage- 
ment of icserved forests that it was most necessarv to correct the 
idea which prev tiled somewhat wideh viz , that as soon as a forest 
was leservel, cattle and men were to be excluded and the forest 
worked for pnfit rather than for the benefit of the people It 
cannot I e too strongU lffirirwd that the chef olject of reserved 
forests, throughout the gieiter put of the countn is the provision 
of pasturi, sm ill timber tuel an 1 leaves for nnnure or litter In 
all hut spec ill cases thev ire to he worked in order to meet the 
want> to the \ ill l^ers in these rc ecN an 1 are not to be converted 
into close pie«erves for the g-ov\th of lirgetmber As control 
and impiovement involve expen liture the lew of fees for forest 
produce from aieis under control is mdisj ens iblc but, as will be 
noted in detul he le if ter, even effort is mide to keep them as low 
as possible in respect of ill irticles of forest produce required for 
agricultur il and domestic use 

5 Unreieried 1 ind Under the rules issued under section 
2fi of the Forest Act ill lan 1 at the disposal of Government, 
which is not **et apart as reserved lmd or otl er wise specially as- 
signed by Government, is held to be ‘unreserved land’* It var- 
ies from fairly well-clothed forest land id hill tracts to the barren 
waste which alone can usually be found m thickly populated 
agricultural centies, and includes with raie exceptions, every 
block of unoccupied land which is less than one square mile m 
extent Under Rule 7 of the rules all but the most valuable 
articles of the forest produce of unreserved land are left for the 
free and unres rioted enjoyment of the inhabitants of villages, so 
far as is necessaiy to meet local requirements for agricultural and 
domestic purposes These unreserved lands form true village 
forests, the interference of the district or taluk authorities, except 
for the preservation of the more valuable trees, being contemplated 
under the rule only when heads of villages are unable to prevent 
manifest abuses or when disputes arise as to the villages whose 
inhabitants are entitled to the use of the produce of any particular 



fail rbassT t>oLior or thb madrab oov iu mnai T . 


arm. Even with regard to the more valuable trees which would 
soon become extinct if they were not kept under control and 
charged for, it is intended, as pointed out by the Board of Revenue 
in submitting the draft rules, that the forest growth on unreserved 
lands is to be left for tbe use of the local agricultural community 
and is not to be cut lor sale to outsiders. This rule should only 
be deviated from in localities in which the supply is obviously far 
in excess of local requirements. Even when snrplnB produce exists 
and is given on contract, it bas been directed that village sites and 
all other areas which are distinctly communal land belonging to 
villages are to be exempt from the operations ot forest leases and 
ooutracts, 

6. Timber and Fuel — Only a very small number of tbe forests 
of tbe Presidency are capable of producing large timber under 
conditions which permit of its being profitably brought to market. 
These are almost invariably hill forests or are situated in tracts 
inhabited only by forest tribes and a few scattered cultivators. 
Such forests will naturally be worked on stricth commercial 
principles as regard* larger timber, but a* small timber, bamboos 
and fil'd will have no local value, concessions may be freely made 
with regard to these articles when requirements of the kind for 
local use cannot be supplied from unreserved lands In the ca9© 
of reserved forests nearer to well-cultivated tracts where all forest 
resources must be carefully husbanded, frpe supplies cannot ordin- 
arily be permitted, but it i> a iccogni'-ed rule that local demands, 
even from reserved forests, are to he supplied at low and not at 
competition rates and in the preparation of working plans and 
schemes, the effect ot the scheme upon the neighbouring villagers 
in tbe matters of wood supply has always to be taken into consi- 
deration. The seigniorage fees prescribed for trees on unreserv- 
ed lands are by no means high, and, while Collectors are not 
authorized to raise them, the\ are empowered to reduce them 
whenever they see reason to do so. This di'-cretion should be 
exercised in a generous and liberal spirit when classified trees 
required for agricultural implements are so abundant that there is 
no danger of the suoply running short. No seigniorage rates 
have been fixed for supplies from reserved forests, but when these 
forests are drawn on to meet local requirements, or when they are 
worked for small timber and fuel to supply large towns and to 
meet commercial and industrial demands, such as for railways and 
factories, it is usual to meet local requirements at rates equivalent 
to the seigniorage rates for unreserved lands j plus a small charge 
for felling and conversion, conditions to that effect being insert- 
ed in the agreements when the work is entrusted to contractors. 
Instructions have also been issued for tbe permission of free glean- 
ing of wood below 2 or 2£ inches in girth from areas recently 
felled over, in places where there are people to take advantage of 
it and the gleaners are not likely to dispose of the produce 
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removed by them to others, than adjacent cultivators for whose 
benefit the concession is intended Section 104 of the Forest 
Code also provides for free grants to village communities, or to 
private individuals in case* of necessity 

7 Grazing — In the early days of forest conservancy, the 
operations of the department were mainly restricted to the felling 
of timber and fuel for commercial purposes, and the rigid protec- 
tion of the areas brought under control for these purposes seems 
to have given rise to the mistaken idea referred to in paragraph 
4 supra , that as soon as a forest was reserved cattle and men were 
to be excluded bince reservation has been adopted on a large 
scale, it has always been recognised that grazing must be provid- 
ed for in any scheme for the management of reserved forests, and, 
in the papers recorded with GO No 285, dated 23rd June, 1896, 
it will be seen that the Conservator, Central Circle, has recorded 
his opinion that the successful management of grazing areas will 
be the most important feature m forest administration for many 
years to come The same papers show that the other Conservators 
are no less alive to the importance of the question and anxious 
to dispose of it in the manner most acceptable to the people, so 
far as is compatible with such protection as in absolutely necessary 
to prevent the gradual deterioration of forests and grizing areas 
When fellings have taken place or when are i* have deteriorated 
owing to over-grazing a period of rigid protection is absolutely 
necessary but it has been impr<s*ed upon h orest officers that it is 
a point of the first importance th it matters shall be so arranged 
that the areas closed at one time shill not be so large a* to cause 
undue inconvenience to the f tople Ihe lm rovement in grazing 
capabilities result ng from a perio 1 of closure will soon make itself 
apparent to the people and in the ca«e of lan Is which have been 
formerly grazed over free of charge it is especially desirable that 
District Forest officers should direct their attention to the adopi- 
tion of carefully thought-out plans for the closure of moderate 
areas m rotation and for such other measures as may be feasible 
to secure for the the people who pay fees something more than 
they formerly got for nothing The deterioration of lands still 
left open to grazing can also be retarded by putting a stop as far 
as possible to the removal of cattle droppings In deference to 
established custom, Government has ruled that, for the present, 
permit holders are not to be prohibited from removing the dropp- 
ings of their own cattle, hut this permission should not be 
extended to persons who are not permit-holders 

8 The legulation of grazing in reserved forests and the 
extent to which free grazing should be allowed have been fre- 

S uently under the consideration of Government and it has been 
nally decided, m accordance with the principle laid down in 
paragraph 4 supra, that free grazing, save in very exceptional cases, 
shall be restricted to unreserved lands, and that m lieu of 
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differential rates on the various classes of cattle, a low uniform 
rate shall ordinarily be charged for all, — the soale adopted for the 
present being the very modomte one 
shown m the margin. Those rates 
Buffaloes 0 6 0 cannot he enhanced without the saiM^ 

Bulls, cows, bullooks, tion of Government, such enhancement 

horses, asses having as yet been sanctioned only m 

and foals 0 3 0 ® c . . « , 7 , 

Sheep and goats .16 0 res P ect of a few districts m which a 
higher fee had previously been charged 
and collected without difficulty, aud even in one of these districts 
the higher fee formerly collected has lecently been reduoed to the 
standard scale. 

9 Owing to the serious damage which go its cause to forest 
growth, it is impossible to aimit them into reserved forests as 
freely as cattle and sheep, ml owing to the manner in which 
they are able to pick ip a su^tenince from lan is on which cattle 
coull find nothing the necessity tor admitting them is not so 
great, but in localities where go its are numerous anl the extent 
of nnreserved land is small Government is desirous that some 
provision shoul 1 be mule and the Hoard of Revenue has therefore 
instructed district officials to make such arrangements for goat- 
browsing as may be found practicable 

10 In the regulition of grazing in reserved forests, the 
division of the grazing areas into blocks of man igeable size and 
the restriction of the number of cattle to be grazed in eaoh are 
undoubtedly a goal to be aimed at but before this oan be satis- 
factorily done the capabilities of the various classes of forests must 
be accurately gauged an I, as the enforcement of an arbitrary 
limit which had the effect of giving some owneis of village cattle 
an advantage over others who considered they had an equal claim 
is reported to have in several instances given rise to much dis- 
satisfaction, Government has ruled that for the present the number 
of cattle to be grazed in a reserve should not be restricted This 
decision having been based on reports that restriction has caused 
dissatisfaction among local cattle-owners, it will, of course, be 
understood that the prohibition of restriction is not intended as an 
instruction to District Forest officers to indiscriminately throw open 
to outsiders forests whiih have hitherto been reserved for the 
supply of local demands 

11. In the rules for the issue of permits for grazing, pro- 
vision is made in rule (i) for the division of the reserved forests 
of a district into glazing blocks, but, for the reasons given in tbe 
paragraph last preceding, the size of the blocks 19 left entirely 
to the discretion of the local authorities, and the prescription in 
role (in) of a scale of fees for each block is not intended to pre- 
clude forest officers from sanctioning the exchange of a permit 
for one block for a permit for another in tracts in which nomadic 
grazing is customary and regarded as unobjectionable. 
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12 Fodder —In the order of 1890, which has already beam 
frequently referred to, stress was laid on the desirability of outtiog 
ana storing grass for sale when such arrangements could be 
shown to be practicable and conducive to the convenience and 
interests of the people Unfortunately, it is only in a very few 
localities that the people are in the habit of using dried grass as 
(odder, and the valuable resources of the forests in this respect 
are generally wasted Tins is the more to be regretted as the 
removal of the annuil grass crop would benefit areas temporarily 
closed to grazing for the generation of growth or for improve- 
ment as grazing ground* It is the duty of District Forest offi- 
cers to do everything in their powei to encourage the use of 
cut fodder, and the practice of inviting ryots to enter reserves 
and cut grass free in localities in which there is no demand for 
it on payment, should not be abandoned merely because it meets 
with no ready response 

13 Minor Produce — Under Rules 7 and 13 of the rules for 
unreserved lands, the free use of mi or produoe on such lands is 
generally left to the people, and it was recently pointed out by 
Government that complaints that villagers had been deprived of 
the free use of fullers eirth lime and stones, were the result of 
a mistake which was rectified by the Collector of the district 
as soon as the matter whs brought to his notice It is the duty 
of district officers to use special care to guard against any recur- 
rence of mistakes of this kind in entering into agreements with 
contractors, and in this connection it is noted that the Board of 
Revenue has recently called on all Collectors to report whether 
any modification of the working of minor produce in their district 
is called for in the direction of withdrawing from any operations 
which may be found to unnecessarily harass the general population. 

14 Forest Offences — Ln connection with prosecutions for for- 
est offences the Government has repeatedly deprecated any tendency 
to harass the people of the country by an indiscriminate application 
of the penal clauses of the Forest Act It has laid down as a 
general principle that simple trespass should not be treated as an 
offence at all, unless there is reason to suspect that it is likely to 
lead to more serious offences and, with regard to the power of 
compounding offences vested in District Foiest officers, the policy 
which the Government has prescribed is cleaily set out in the 
reviews of the Foie^t Administration Reports for 1893-94 In 
the first of these papers when dealing with the increase in the 
number of prosecutions aud the percentage of acquittals m certain 
districts of the presidency, the Government wrote ‘H is Excellency 
the Governor in l ouncil cannot too strongly condemn any tenden- 
cy to unnecessarily harass the people of the country by the appli- 
cation of the penal clauses of the forest law, and desires the 
Board will issue strict orders to the Collectors of the districts above 
mentioned with a view to remedying the unsatisfactory state 
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wfaiefa appears to exist ” In tbe latter review the following re- 
marks were made regarding the same subject, but with special 
reference to the compounding of offei ces against the forest laws:— 
“It is clear, however from tbe steady and rapid rise that bai 
taken place during recert iears, Dotonh in the number of casea 
reported bat also in the amoant of compensation realized from feat 
levied in compounded ca«es, that Forest Offioers are year by year 
making more extensive use of tbe powers given to them by the 
Forest la / ; and to a certain degree this may reasonably be 
expected since the longer tbe law is in operation and the better 
the people are acquainted with its provisions, tbe nore strictly it 
may be enforced The to < al amount of cc mpensation money real- 
ized during 1H93 34 was, however, more than double the amount 
levied four year** previous! \ and was considerably larger than the 
corresponding sum recorded for tbe preceding season of 15 
months As the Board points out, the Collector and District 
Magistrate of each district is responsible for seeing that 
the law is worked with due consideration for the interests 
of the people Ihe large mcreise in the percentage of cases 
compounded and in tbe amount of comj ensation levied is, 
nevertheless, a matter of serious import Ihe dangers attach* 
ing to the sv*.tem ot compounding offences were indicated 
by the Government of India in reviewing the report for 1892-93 
His Excellency the Governor in Council now resolves to reiterate 
the principles which should govern tbe exercise of that power. 
Cases in which the evidence does not appear to be strong enough 
to ensure conviction should be withdrawn altogether, and the 
power of compounding should be utilize d only when the offence 
has clearly been committed by the in lividnal in question, bnt 
prosecution is deemed inadvisable owing to the existence of special 
Circumstance*, such as the petty nature of tbe offence itself, igno- 
rance of the law on the j art of the offender or distance of tbe scene 
of the offence from a Magistrate’s court . It mast 

further be borne id mind that delay in disposal ism itself very 
banssing to the parties concerned aDd petty cases m which there 
has l*een long delay either in tbe institution of prosecutions or 
in the bringing of offenders to trial, should be withdrawn ” 

15 His Excellency the Governor in Council believes that the 
principles laid down in this order are as liberal as is possible with- 
out disregarding the true interests of tbe country aod he relies on 
local offioers to see that they are given full effect to in arranging 
tbe details of district administration, and that every effort is also 
made to protect the r^ot-uguin c oppression and rapacity on the 
part of low-{>aid subordinates or departmental contractors. 
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Forestry In Jeypore State 

In the Jeypore State in 1896 there were 282 square miles 
of forest under the management of one Superintendent, six for- 
esters and fifty guards The former o copies a j option between an 
Extra-Assistant Conservator and a Ranger on the India List ; he 
draws Rs 176 per mensem Of the Foresters only one is trained, 
and he Ks blind , the average pay of this staff is Rs 7-8 p m 
The Revenue collections of the year amounted to Rs 29 568 and 
the Expenditure to Rs 12,523 leaving a surplus of Rs 17,044 or 
about R« 60 per square mile The sources of receipts may be 
roughly classified as follows 

Fuel Rs 4,000 , grazing Rs 10,000 , Minor Forest produce 
Rs 8,000 , Miscellaneous Rs 2 500 There is apparent y no tim- 
ber m the State Forests, but fines and forfeitures constitute some 
7 per cent of the gross receiy ts 

The Local Forest Department evidently labours under consi- 
derable difficulties for we are told that futlic officers do not 
regard Forest Administration an integral fart of the Civil Admi 
mstration of the State , and the local Tahs ldars not unnaturally 
vehemently oppose the extension of b orest areas in consequence 
The Prime Minister of whom the Divisional officer expresses the 
highest opinion is however well disj osed to Forestry and takes a 
personal interest in the cases which come before him As regards 
Protection 30 ca^eB were disf osed of in Court and 425 were 
compounded during the yeai , but some delay appears to occur in 
magisterial work for 59 cases were pending at the commencement 
and 42 at the close of the year, so that at least 29 were pending 
for over 12 months Uuautbor zed felling or appropriation of 
prod nee was the most common offence , not a single oase involv- 
ing damage bj fire occurred although 174 square miles of forest 
were protected without the loss of an acre or the expenditure of a 
pie lit would be extremely interesting if Mr Shiva Buksh 
would tell us how this is done 

Of the total area of State Forests only 13 000 aores are closed 
to grazing for the whole year , of the remainder 79*000 cores are 
open for 12 months and 30,000 acres for part of the year , whilst 
the remaining 59,000 acres though closed to browsing are open to 
grazing , yet m spite of this liberal policv it was found necessary 
to impound 3 732 bead of cattle This fact however will not sur- 
prise us when we discover that 3 54 OhS animals are permuted 4o 
graze in the available 1,68 000 acres of forest land , for enoroaefe- 
ment on the protected 13 000 acres must evidently frequently 
occur accidentally m the struggle for standing room Trespass 
in such circumstances muy well be leniently dealt with. At the 
same time it will strike the reader with a feeling akin to auH^when 
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we note that the lac industry was prohibited because it was held to 
result in depriving the game of shelter ; for with 2} cows, goats 
and camels standing in each acre of open forest land, one would 
hardly think it possible for any wild animal to find time or fed 
an inclination to dally in the shado. The method of felling! 
adopted in the State Forest appears to be chiefly coppice from 
which the outturn is sold or given to State Departments or individ- 
uals. The areas operated on are not mentioned so that no 
idea can be formed of the yield. The Superintendent was occu- 
pied with experiments in poppy growing, arboriculture and the 
tending of exotics besides his legitimate forest work. He writes in 
a somewhat depressed way of the liberties taken by porcupiuee, 
goats and venomous animals ; such a feeling must be accentuated 
by the extraordinary predilection of his liange officers to 
spend their nights in the jungle. These subordinate*: on an aver- 
age passed 158 nights to 111 days in camp, whilst the trained 
forester was only 17 days in camp though he passed 261 nights 
there. The office estiblishment is apparently strong enougn to 
permit of long absences and poor individual work There are no 
signs of piogiess to be detected :n the present or anticipated in 
the future as regird:. the improvement or working of the forests, 
and there is absolutely notbing of interest ra the report to warrant 
its being printed or reviewed. The Resolution of the Btste 
Council is a dry repetition of the Divisional Officer s introduction 
concluding with some woids of praise for zeal, honesty and 
economy ; aud if, as we believe, Mr. Shiva Buksh takes an 
interest in forestry and yearns for the sylvicultural welfare of the 
area in his charge, we can assure him of full sympathy witb the 
difficulties of his position, and of our earnest hope that the Durbar 
will some day, aod that shortly, decide to create state Forests ill 
reality as well as in theory. 


Forest Administration in Bengal during 1895-96 


The followingjshows the alteration in the areas under forest 
protection. 

At oommencemnut of year At close of the year. 

Reserved Forests 5,839 square miles. 5,877 

Protected do. 3,091 „ 3,437 

Undaseed do. 4,034 „ 4,034 

Total 12,964 13,348 

The marked increase in the protected forest was dne to t3£ 
inclusion for the first time of the forests in the Sontbal Pergannar, 



196 FOREST ADMINISTRATION IN BENGAL DURING 1695*96. 


Nearly all of ike un classed forests are in the Chittagong Hill 
Tracts, which besides contain 1,518 square miles of Reserves. 

The Protected Forest Rules for (Jhota Nagpur seem tc require 
a good deal of alteiation as they are continual!} being modified, 
however, it is to be hoped that by the time the forests are pro- 
perly demarcated that workable rules will he m force so as to save 
these forests from their threatened destruction. 

We are glad to seet bat the final settlement of the Reserve 
Forest (reserved under section 34 of the Aot in January, 1879) 
of the three divisions in the Dirjeeling district, ordered m 1890, 
has been completed. Settlements of the protected forests m Sing- 
bhoom and Palamau are progressing favourably, while nothing is 
being done m the Hazaribagh, Meanhhoom, and Sonthal Perganna 
districts. This is to be regretted as experience shows that nothing 
in the way of conservancy can be act omplished before lines are 
fixed showing how far villagers may go and where they must 
stop When these forests were notified under section 28 very 
undefined areas were fixed, anl as tie country teams with a 
scattered population renowned for tree telling, eaily demarcation is 
essential 4 000 miles ot boundaries were maintained at a cost of 
Rs. 10,216, of which 45G were spent on the collection of materials 
for the construction of concrete pillars in the Senchal Forest of 
the Darjeeling district. The latter is a new diputure in Bengal 
and when the forests are of sufficient value we trust it will be 
developed. No surveys of importance were undertaken during 
the year. 

Some progress has been made in the preparation of working 
plans. Plans have been prepared for 213 square miles in the 
Tista Division, and for 183 square miles in the Jalpuigun Division 
by Messrs. French and Haines re«ue< tively. and at the same time 
it is intended to depute an officer to prepare a plan for the large 
Singbhoom Forests : both the Local Government and the Govern- 
ment of India trust that efforts will be made to increase the 
percentage that is under working plans. 

Attempts have hitherto been made to get this work done by 
the officers in charge of the Divisions instead of by the appointment 
of speoial officers ; this is all very well when the Divisions are small 
and the work of the D. F O little, hat in Bengal this is not the 
case and we hope that the Conservator will he aide to carry out 
his intention of appointing special officers to no the work. 

The total area for which working plans have been completed 
is 2,538 square miles out of a total area of 5,877 square miles of 
Reserved forests. 

Considerable progress has been made in buildings and roads, 
97 miles of road having been constructed at a cost of 14,183 
as compared with 73 miles at a co*t of Rs 10.227 id the previoas 
year, the former including 24 miles of paths in the Darjeeling 
Division. 
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The r^ord o( forest offenoes shows a considerable increase 
over that of the previoas year, the number of oases taken into 
court being nearly donhled. The latter increase was doe to the 
inclusion in the returns of the cases prosecuted m the new Soothal 
Pergannas Divi ion, and to an increase from 21 to 59 oases in 
the Smgbhoom Division 

The total number of cases taken into court was 263 : of which 
90% were convicted, and 1.163 cases were compounded nnder sec- 
tion 67 of the Forest Act, the total compensation received being 
Rs. 6,241 The number of cattle impoun led were 1,697 head. 

As was to be expected in a dry ye ir like the one nnder report 
the fire season was a disastrous one; 1,9)7 square miles were 
attempt u d to be protected of win di 584 square miles were burnt or 
a percentage of 29 84 is ignn^t 0 49 of the previous year. 
238 fires are recorded against 40 of last \ ear’s the Officiating 
‘Conservator remarks ,k The ^ear of report wa« unusually dry and 
‘complaints of the drought were made fiom all parts of the pro- 
vince Special enquines in onneotion with the scarcity of 
•water wore mide in mo4 of the distncts of Bengal under orders 
‘from Government, md the question w is consi lered in the Bengal 
‘Legislative Count il of 4 th Apnl H96 The lief ort on the Go- 
vernment Cinchona plant ition> m Sikkim ‘•us: — sueli a severe 
‘drought h is not been experienced for 32 \eurs. Fires do not 
‘often occur in the Hills of the Hnnal mis, hut fires are said by 
1 the Deputy Superintendent, to have canned gre it anxiety lo the 

* Darjeeling Division Hies in the higher lulls burnt over 161 acres 
‘of the specially protected forest, and 2 733 acres were burnt in the 
‘lower hills of «imi arly protected forests in the Tista Division, a 
‘ large area for this Division In the Julpaigun and Buxa Divi- 
sions 3,615 and 18,199 acres were burnt out ol the areas specially 
‘protected, the percentage of failures in the latter Division being 
‘over 11. The ubove figures exclude the areas burnt in the non- 

specially protected forests In Palamiu 14,401 acres were burnt 

* out of 120 289 for which special measures were adopted giving 
‘ 11 percent of fuiiures ; while in Smghboom the fires spread over 
*301,513 acres (471 square miles) out of 46 \ 842 (73 i square 
‘miles) for which these mea ures were t.»k*n, or over 64 percent. 
‘In Angul the failures were J4 per cent The measures ap|>ear to 
‘have beeu exceptional successful in the Kurseong Division, and 
‘this the Officiating Con*ervator regrets he is unuble to explain. 
'Thesnocess in Jalpaiguri is due princi pul l^r to the Department 
'firing the Savannah. In Singbhoom rhe villagers are not only 
‘careless but wilfully ignore fires m the forests on which they 
'depend for their supplies, and often f>urno*ely light and enooarage 
‘these fires There is little doubt that they also wilfully fire the 
'reserved firests to facilitate locomotion in the interior for 
‘•hooting and collection of fruit.*' 
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Strong sfcps ought to be be taken to check tbe incendiarism 
that goes on in the large forests of Chota Nagpur The Conserva- 
tor remarks that the villagers in Singbhoom light fires in the 
jungle tor easy locomotion , but we understand that besides incen- 
diarism a number ot fires are lighted in that part by the people who 
enter the forest to collect mohwa flowers To facilitate the collec- 
tion of these they burn the dead grass and leaves under the trees, 
so that when the flowers fall down they can easily be seen and 
collected , we suggest thit measures should be taken against this 
practice. Another point we should like to draw attention to is that 
of cost Form 50 shows that 1,252 483 acres were attempted to be 
protected at a cost of 10 077 or 1 50 pies per acre in the 
whole Circle, the protection in Kurseong costing 4 67 pies per 
aoae an 1 that m fchngbhoom 74 [ties per acre 

The difference here per acre is very great and we cannot help 
thinking thit too great economy is the cause of such a large per- 
centage ot the forests in Singbhoom being burnt 

Out of a total irea of 5 897 square miles of Reserved Forests, 
516 squire miles were opened to grizing all the )ear round and 
300 square miles for p irt ot the jeur, as compared with 38^ 
square miles opened in 1894 95 the mcreise being due to the 
opening of addition U are i> in the Palam iu and Augul Divisions 
on account of the drought 

The am ill amount ot grazing compared with the total area of 
reser\es is due to tlure being no pasture m the Sundarbans Divi- 
sion (2 092 square miles and little demand for it in the Chit- 
tagong and Singbbhoom Divisions 

In the protected forests the whole area was opened to grazing. 
In the reserved forests 41 267 cattle were allowed to graze as 
compared with 23,559 in the previous year and m the protected 
'‘irest 438 302 cattle grazed as compared with 178,736 last year ; 
the total value in both classes of forests at full rates being 
Ks. 1,10,040 of which Ks 17,118 were realized. 

Operations for the improvement of forest growth were carried 
out principally in the Darjeeling Division where Rs. 5,286 were 
spent, advantage being taken of tbe occurrence of a good seed 
year to fully restock the nurseries, 

The total area operated on was 330 acres, of which 226 acres 
were in the Darjeeling Division, where also 600 acres ot the last 
3 years’ coupes were cleaned and weeded Early thinnings were 
carried out in the Bainonpokri and Puri Teak plantations bat 
nothing of the kind was done in the Teak plantation at Kantai in 
Chittagong, which would probably derive considerable De&efit 
from similar treatment Climbers were cut over 27,536 acres 
at a cost of 1 42 annus per acre, as compared with 23,261 acre* 
m the previous year 

The m ijor portion of the forest area is worked uftdef tile 
“Selection Fellings” system, and during the year a contract was 
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entered into tosnpply 2 lakhs of broad-gauge sleepers from the 
Singhboom Forests ; this is described by the officiating Con- 
servator as follows : — 

“ In Singhboom, on the recommendation of the Officiating 
1 Inspector- General of Forests, the work ot supplying two lakhs of 
‘broad-gauge sleepers to the Rai Bareilly-Benares State Railway was 

* undertaken in January, and about one-fourth of this number were 
‘extracted o) the close of the forest )ear Pending the preparation 
‘ of a working plan, it is not possible to fix the capability of these 
‘ forests, and the Inspectoi -General was guidtd hy the inspection 
4 report of 1885, by Dr W Schlith The Divisional Officer, 
‘ however, fears, as represented at the time that the forests cannot 
1 bear this heavy strain on their resources without suffering for 
' some years to come This work has necessitated considerable 
' road-making, and the selection and marking of trees for felling 
‘fully occupied for a long time the extra temporary staff employed. 

4 Excepting a few cases of careless selection of trees, no trees 

* under 6^ feet m girth have been cut to date, but the extended 
4 opera»tions have made it impossible to prevent a certain amount 

* of damage to the trees left standing This sleeper work is a 

* heavy strain on the depaitment as the permanent staff of the 
4 Division cannot spare time for this additional work, and the work 

* is done by extra temporary and, therefore, untrained establish- 
‘ ment, under the supervision of the gazetted officers One advan- 
tage gained is the opening up of good roads, and the work has 
' brought forcibl) to notice the fact that in the northern part of the 
4 district — the Porahat forest — the trees do not furnish nearly as 
4 good timber as those in the Kolhan 

Mr Wild the Conservator before going or leave left a note on 
the minor products of Bengal which is reproduced as an appen- 
dix to the report , this is interesting and for the information of 
those who may not have seen it we give it in extenso — 

Notes on Minor Forest Produce and their Development 
AND UlILlZATION By Mr A E. WlLD, CONSEBVATOB 
of Forests, Bengal. 

There has been a large development m this in das try, 44 new 
mines having been opened out during the year under report, out 
of a total of 222 now in existeuoe, while appliee- 
****** tions for 22 more are under consideration. The 

lease of 87 mines, rented at Rs 225 only, expired daring the jeer 
and has not )*t been renewed As hinted at last year, the Depart- 
ment does not appear to obtain its full share ot tins lucrative trade 
and it is intended to take the mattei up in earnest during the 
coming cold weather A enm ot Rs 8 249 has been credited to 
Depaitment on this account during the year, again t Rs. 7.607 
in 1(894-95 These figures represent, however, the reveooe from 
the reserved forests onJj, enquiry showing that, for some r e as on 
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not yet known, the receipts from the protected forests have been 
credited by the Deputy Commissioner to “ Miscellaneous Land 
Revenue.” 

The demand for the current financial year is: — 

Reserved forests ... ... 9 <>25 ) « 149i4 

Protected do ... ... S.31S J 

and will, undoubtedly, be increased. 

The area covered by these '222 mines is, 141 acres, while the 
output is estimated at 5 4&6 matinds valued at Rs 2,72,545. 
These figures have been procured by the Deputy Commissioner 
from the lessees ; it is evi lent rhev cannot be relied on, both the 
output and market value must be considerably higher. 

Quoting from these figures it is not, however, too much to 
say that the landlord. Government, is satisfied with a very small 
percentage on the market value of the mica worked viz., 5 per 
cent The cost of procurement is exceedingly small, and the 
profits accruing to the leaseholders must be extremely handsome. 

This commodity is still in great demand for the manufacture 

of paper. During the year 
Sabai grass (Ischcemum an gut t oltun) [ 

the following quantities were 
imported into Calcutta, Raniganj, &c : — 

Mds. 

From Singhbbum forests ... 55,000 

„ Sahibgauj „ . 3,03,289 


Total 


3 58,289 


The only other centre of any importance for Calcutta is Nepal, 
the exports from which country aie unfortunately not available. 
Of the above quantity, the Department was credited merely with 
royalty on that from Singhbbum. Though the Sabibganj supply 
is all drawn from plantations made by the Paharius of that part 
of the Sontbal Parganas district on the protected forest area which 
they have cleared of wood and planted with sabai, Government 
has not as yet derived any income whatever from this industry, 
not even land tax, the middlemen, the mahajans, and Biparis 
reaping all tbe spoil. The sabai fields are within easy distance 
of the town, where the grass sells readily unbaled at 12 to 14 annas 
a maund. At the mills the average rate is Re. 1-4 to Re. 1-7 per 
maund, railway freight being not over 3 annas 5 pies a maund ! 
Since tbe Department has faken over tbe forests of tbe Sonthal 
Parganas district, the subject is receiving attention. Were, 
Government to fix a royalty of even one auna per maund only 
its revenues would be increased by Rs 18,955. 

Large presses with steam power work here night and day 
in the season, and the gathering and carriage of the grass affords 
labour to hundreds of tbe population. A« the subject is one of 
great importance, the following extract is given from the Report 
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of the Director, Botanical Survey of India, for 1894-95 !-^- u Sabai 
or babar grass has proved amenable to cultivation so far as to 
yield a small crop at the rate of two tons dry pass per acre, with 
slight irrigation and a quantity of seed which is being offered to 
the public, gratis.” Perhaps Mr Duthie was unaware of the large 
extent of sabai under cultivation at Sahibganj, all raised from 
transplants some years ago I 

Though the demand has not probably shown much fluctuation 
since 1893-94 the income of the Department has risen in a most 
satisfactory manner, and will most certainly continue to increase. 
The figures are — 


1892-93 



Rs 

1,750 

1893-94 

... 

... 

2,714 

1894-95 

... 

... 

4,268 

1895-96 

... 

... 

6,336 


It is rumoured that another grass has been found equal to 
but the information is doubtful However, when it is 
understood that the < alcutta mills turn out 3(>0 tons of paper a 
week, or an equivalent of sav 5 00 000 of maunds n jear, tliere is 
room for wood pulp as well as another gnss It is understood 
that a consignment of 200 ton* left Calcutta for G1 isgow during 
the year at £ 4-2 a ton If the co-t can he reduced to £ 3-10 and 
there seems no real reason win it should not, it will, as mentioned 
in paragraph 84 of last leport, undoubtedly compete with 
Esparto 

This product) is now for the first tnno treated of separately 
from oth r produce with which 
K.m.1. dy. h,l , N , ™«.) lt has fiitborto been clawed. 

During the year a consignment of 30 seers was sent to Messrs. 
Gehe and Company of Dresden, through the kind offices of Dr. 
Watt, the Reporter on Economic Products to the Government of 
India ; it was most favourably reported on and resulted m an order 
for 20 cwt The rate charged — its 25-5-4 per maund — was fixed 

by Messrs Gehe and Company thennolves, and was lower than the 
Indian market price (the consignment being merely a trial one). 
The transaction, therefore, resulted in a slight loss, the account 
standing thus : — 

Rs a p. 

{ Price realized 19 0 0 

Cost of collection, carnage, &o 23 1 8 

But Lisboa r< mar’<s — 4 Hie article Kamela finds a ready 
market and is now worth one shilling and six pence a lb this 
is equivalent to Rs 10*2 a mannd, and the rate, therefore was 
charged much too low This is the first venture of the Department 
to secure a home, or indeed almost any market, and while no 
doubt there is a large local demand for really good stuff, shows 
50 


80 seers 
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what can be done when conducted m earnest Samples were 
retained m the Indian Museum, Calcutta (4$ seers) as well as 
forwarded to the Imperial Institute, London (5 se< rs) 

An experiment was made in the Sundarhans Division to 
Tanmna obtain a solid extract of the bark of the 

mangroves, and samples were forwarded 
to the Reporter on Economic Products to the Government of 
India. 

Two analyses for tannins of Rumex Nepalensts were carried 
out by Professor Trimble of Philadelphia and hv the Agricultural 
Chemist to the Government of India The result gave o 5 to 6 3 
per cent, which are not sufficienth favourable to give the 
root any practical value as a tinning agent The reactions 
indicate the tannin to be identic «il wuh that fiom oak hark For 
his interest in the tannins the Conservator was, during the year, 
elected as a corresponding member of the Philadelphia College 
of Pharmacy, 

Enquiries have been m ide < as a substitute for the true rhea) 
Fibres for ril bons of a nettle common to the 

toiests abote 3 000 feet, and a contract 
entered into it a \ery low figuro , but is the result is still prob- 
lematical the species is not communicated 

There seems e\er) piol ibilitv of creating a market, both 
home, pcrhij-., as well as locil, foi a hbie hitherto but little 
known, which grows in enormous quantities in certain tracts 
Reports so far leceived aie \erj highlv favourable and it would 
indeed seein j rohable that through the kind insti umentahty of 
Dr George Watt, the Hej orter on Economic Products to the 
Government of Iudia to whom the smceie thanks of the Conser- 
vator are due foi the veiy -valuable assistance at all times accorded 
in the development of the minor products of the Bengal Forests, 
a means of utilizing the immense supplies of this product has at 
last been found 

No less than 23 samples of different kinds of woods have 
been sent to the Bengal Safety Mutch Manufacturing Company, 
Matoh wood Limited, Calcutta, for experiment, and 

some 1 1 kinds have been pronounced as 
suitable for the manufacture of matches, but so far no practical 
results have ensued.” 



DEVELOPMENT OF MIN OB FOREST PRODUCE. 408 


The following statement gives the details of onttnrn for the 
year including estimated removals by privileged villagers — 


CIms of forest and 
agenoy by which prodace 
was removed 

Timber 

Fael 

Bamboos 

1 Minor 
prodnoe 

Reserved 

C ft 

O ft 

No 

Rs 

Government 

Put chasers 

Free grants 

Right-holders 

194 585 

4 451 <m 

3 001 

95 606 
12 266 470 
21 6 4 

1 389 185 

14 757 
7,142 692 

683 200 

242 

1,01 848 
009 
8,211 

Total 

4 649 519 

13 772 885 

7 840 649 

1,10 860 

Protected 





Government 

Purchasers 

1 ree grants 

Right holders 

10 '57 

3 18 7 18 

5 081 
184 030 

6 436 

4 267 219 

14 463 312 

83 555 

3 >9 926 
900 

4 000 000 

4 

23 080 
19,301 
1,07 259 

Total 

r 38 608 

18 736 967 

4 444 381 

2 00 600 

Unclassed 



1 


Government 

I urchosers 

Free grantB 

Right holders 

9 483 
359 870 

2 837 
172 270 

6 725 

8 408 808 

8,849 

Total 

369 353 

1/5 lOt ' 

8 415 533 

8,849 

Grand Total in 1895 96 

5 557 480 

32 G84 959 

20 700 663 

3 28,864 

Grand Total iv 1894 95 

4 493 214 

30 105 622 

22 049 274 

2 72,942 

Difference in 1895 96 * 

+ 1 064 246 

+ 2 489 337 

— 1,348 711 

+ 65,922 


Financially the >eir was the best on record, as may be seen 
from the following table 


Financial 

year. 

Receipts 

Charges 

Net Revenne 


Rs 

Rs 

Rs 

1891-92 

7 89,553 

4 22 930 

3,66,623 

1892-93 

7,44 8 82 

3,81 608 

3,66,274 

1893-94 

H 01 01 1 

4 04 043 

3,97,568 

1894-95 

7,95 673 

3 98h01 

3,97,072 

1895-96 

9,18 709 

4,66,068 

4,52,641 
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The increase under receipts was notably under timber and 
fuel in the Sundarbans and Darjeeling divisions The increase 
under charges was due to the depaitmeatal sleeper worn in the 
Singbhoom, Kurseong, and Angul divisions to increased expendi- 
ture on roads and buildings, and to there being two supernumerary 

G azetted officers on the Bengal list Of the divisions Darjeeling, 
ista, Kurseong, Jalpaigun feundarbans and Chittagong show a 
surplus , while Buxa, bonthal Parganas, Palamau, Smgbhoom, 
Angul and Pun show a deficit Ine total surplus of the bundar- 
bans Division was Rs 4,63,961 or more than the total of the whole 
circle. 


VI-HXTRAOTS NOTES -A-TTUD Q, CTEBIBS 

The Exudation of Gum from .Fruiting Stalks 
of the Mahua. 

An interesting phenomenon with regard to the Mahua tree 
which hitherto set ms to hive atti acted little ittention has recently 
been noticed in the Hoshangaba 1 Unison of the Northern Circle, 
Central Provinces The Dmsioml I orest officer records that, after 
the fall of the m ihua flow* r this yo lr a peculiai substance of 
the consistency of gum wisobstr\ed to exude from the fruiting 
stalks it is described as verj sweet and sticky and tasting like 
toffee In the above division it appears to have occurred in 
large quantities and was greedily [consumed by the poor people 
On further enquiries being made in other Divisions, little or no 
information on the subject could be obtained, indicating that the 
phenomenon is either of peiiodical occurrence or, if annual, 
confined to a few localities and certain isolated individuals In 
the Jubbnlpore Division a kind of milk or gum’ is said to exude 
from the stalk after the mahua fruit has fallen but the excretion 
occurs in small quantities and only on a few trees The phenom- 
enon is described as being of yearly occurrence m the Betul 
Division and in two Ranges of the Mandla Division but this asser- 
tion is based on information obtained from subordinate officers 
&Dd Goods From four other Divisions no information at all 
on the subject could be obtained Hence no details are at present 
available as to the exact place of origin of the exudation, whether 
from the scars left by the fallen corolla, from the end of the shoot 
after the fall of the fruit or from some specially developed secreting 
tissue, whether the exudation is noticed when the flower has not 
been fertilized whether it ceases soon after the fall of the flower 
or continues during the maturing of the fruit, whether the phe- 
nomenon is noticed on indiv dual trees or only on certain branch- 
es of different trees, and whether it is of yearly occurrence or 
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particularly prevalent in oertam years remarkable for drought or 
otherwise. However, now that attention has been drawn to the 
subject, it w to be hoped that observations will be made, where 
possible, tor the purpose of supplying reliable information concern- 
ing these and other details, as the subject in an interesting one. 

R S Holx, 

Asst- C ours of Forests, Jubbulpott. 


Chinese Insect White Wax. 

In the August number of the United State Consular Reports 
a vory interesting account is given of that curious substance 
known as Chinese Insect White W ix which until quite recent years 
was one of the most myst riou«> of the many mysterious mlnstries 
of China. Some years igo, Mr Baber of the British Consular, 
service in China, published an eliborate report on the subject, based 
on information which he obtained during in iny years of residence 
and travel in Western China , but this report, interesting as it was, 
has by this time shared the fate that speedily attends all official 
publications, and therefore, we need not apologise for referring to 
this new report of Mr Simthers, the American Consul at 
Chungking, the commercial capital of Szechuan 

Chinese books nearly four hundred years old mention the 
wax, but at that time, the notion was that the insects did not 
excrete the wax, bat were themselves, by some strange metamor- 
phosis, converted into a white substance which became wax. Al- 
though Szechuan province is the chief breeding ground of tbo 
insect, and the centre of the production and manufacture of the 
white wax of commerce, the wixis found in most of the other 

f iroviuces of China A little to the west of the 102nd degree of 
ongitude, the Yangtsze is joined by the Yalung river ; the united 
waters flow south eastwirds bilow the 26th degree of north lati- 
tude, and again turn north forming a great loop the outer fide of 
which is turned towards Yunnan Before the Yalung joins the 
Yangtsze, it is itself joined by a stream called the Anning, which 
flows down the Nmg Yuan valley, Ning-Yuan being the chief 
town of the Yangtsze loop alrealy mentioned This valley is the 
great breeding ground of the white wax insect It is about 6,000 

feet above the level of the sea, and on the hills bounding the valley 
is one very prominent tiee, called bv the Chinese the insect tree. 
It is an evergreen with leaves springing in pairs from the branches 
They are thick, dark green, glossy, ovate and pointed. At the 
end of May or beginning of June, the tree bears clusters of small, 
white flowers, which are succeeded by fruit of a dark pnrpUt 
odour The authorities at Kew have decided that the tree is the 
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Ltqustrum luctdum , or large-leaved privet In March numerous 
brown pea shaped excrescences are seen attaohed to the bark of 
the boughs and twigs , the larger ones, or scales, are easily de- 
tachable and when opened, present either a whitish-brown pulpy 
mass, or a crowd of minute animals like flour, whose movements 
are barely perceptible to the naked p\e In Mav and June, the 
scales when opened are found swarming with brown creatures 
crawling about each provided with six legs and a pair of antennas 
Each of these wis a white wax insect Many of the scales also 
contained either a sin ill white bag or cocoon covering a pupa or 
a perfect imago iu the shape of a small 1 lack beetle if left 
undisturbed in the broken scale, the beetle, which, from its 
ungainly appearance, is called by the Chinese the buffalo, will, 
heedless of the wax insects which be^in to crawl inside and out- 
side the sc ile continue to bunow in the inner lining of the scale, 
which is aparently its food The Chinese declare that the 
beetle e its the wax insects or at least injuies them by the pres- 
sure of his heavj I od\ and it is true that scales in which beetles 
are numerous are cheiper th in those in which they are absent 
The beetle in t ict is a [ nasitc on the w lx insect ind the giub, 
not the ltn i„o is the enetm of the w n sect When a scale is 
plucked from a nee, in onhce where it was attached to the bark 
is disclose 1 this the insects are enabled to escape from the 

detached scale 

Two hundied miles to the north-east of Ning-Yuan valley, 
and separated from it by a series of mountain ranges, is the prefec- 
ture of Chia-ting within which insect white wax, as an article of 
commerce in \ roducel At the en 1 of April the scales are gathered 
in the Ning-Yuan valhy, and collet tpd mosth at the town of Te- 
Chang, on the Arming rivei already mentioned To this *own 
porters from (ha ting resort unnuullv in great numbers — as many 
it is said, is ten thousand — to carij the scales across the moun- 
tains Ihese are male up into paj er packets each weighing about 
a pound, an 1 sixty of these make the usual load Great care is 
taken in transit 1 he \ oi ters tra\el atnight for the temperature 
is high enough during the day to caube rapid development of the 
insects, and lead to their escape from the scales At the resting 
places, the porters spr ad out the pickets in cool places , but in 
spite of these preciutions each packet is found to have lost an 
ounce in weight on its arrual at Chia ting In years of plenty 
the pound of scales lai I down nt Chia-ting costs about half-a-crown , 
but in a ye ir of sc arciti , like last year when only a thousand loads 
reached Chia ting the puce is doubled In favourable years, a 
pound of (_hia-ting scales is cilculated to produce from four to five 
pounds of wax , in bid )eirs little more than one pound is to be 
obtained, so that the in lustry has a consi lerable element of risk. 

West from the right biuk of the Mm river on which the town 
of Chia-ting lies stretches a pi tin to the foot of the sacred Omei- 
mountains This plain is an immense rioe-field, and is well 
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watered with streams from the western mountains Almost every 
plot of ground on the plain ns well as th« ba^e* of the mountains, 
are thuhly edged with stomp waning from three to a dozen feet 
in height, with numerous sprouts rising from their gnarled heads. 
These resemble at a distance pollarded w Hows The leaves spring 
m pairs from the branches The tree is known to the Chinese as 
the white wax tree, and it is to these trees that the scales are 
brought from the Ning-Yuan \al^ On their arrival about the 
beginning of May, they are made up into «mall patkets, of twenty 
or thirty scales which are enclosed in a leaf of ihe wood-oil tree, 
the edge of the leaf being tied with rice straw bv whioh the 
packet is suspended close under the branches of the wax tree A 
few rough holes are dulled in the leaf with a blunt needle so that 
the insects ma\ fin 1 their wav through them to the branches They 
emerge and creep rapilh up the branches to the lca\es, where they 
nestle for thirteen days They then descend to the branches and 
twigs, where the females develop fresh scales in which to deposit 
their eggs and the males to excrete the sul stance known as white 
wax This first aj p* irs as a white coating on the low< r sides of 
the houghs and twigs and resembles sulf hate of quinine or a 
covering of snow It gi idnullv s| rt ads o\fi tlu wlolc branch, 
and ifter three months itt mis i thicl ness of al out a jiiarter of an 
inch When the wlntt let osit become* v «ill< on the tranches, 
the farmer go< s round t ( 1 ibourmg the stumj swift a In uv\ wooden 
club during tho heat of the <1 to ri 1 the ti e< s of me mic s of the 
wax ins ct After a bun Ire 1 d ns trom tilt f lie mg of the insects 
on the trees the dc po«it is c omplete the branch* s an loppel off 
and as much of the wa\ is j ossible i c moi ed t ^ hand This is 
placed m an iron pot of toiling w ate r and the melting wax rises 
to the surface, is skimmed eft and pi iced in around mould whence 
it emerges as the white w i\ of commerce The twigs and branches 
are the'’ thrown into the pot and the wav thus obtained is darker 
and inferior Finally, the insects which have sunk to the bottom of 
the pot are placed in a bag ind squeezed until they have given np 
the last drop of their valual le pro luct, when their short and indus- 
tnons career is closed bi their being thrown to the | lgs As this 
process destroys all the scales and all chance of a new generation 
of insects it is necessary to have recourse yearly to the Nmg-Yuan 
valley for fresh scales with eggs or insects 

Since the ase of kerosine oil has become almost universal in 
China, the demand for white wax has decreased considerably and 
the supply has naturally declined in the same ratio TTie ten 
thousand porters once necessary to carry the scales over the moun- 
tains, are now reduced to a thousand ; and now candles are used 
onlv in the lanterns which people carry when going about at night. 
Twelve years ago, 454 tons, valued at about £200 a ton reached 
Shanghai from the Yang-tsze ports ; not long before this, the 
price was double that quoted here. In Western China the sole 
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use of the wax is for coating tbe exterior of animal and vegetable 
tallow candles, and for giving greater consistency to the«e tallows 
before they are manufactured into candles Tbe inseot white wax 
melts at 160 degrees F , while animal tallow melts at about 95 
degrees F Hence vegetable and animal tallow candles are dipped 
into melted white wax , they thus get a coating which pre rents 
them from guttering when lighted Tbe white wax is used m the 
other parts of China as a sizing for paper and cotton goods, for 
imparting a gloss to silk, and as a furniture polish Chemists 
are also said to use it for coating their pills, and in certain of the 
coast provinces it is used to impart a polish to steatite, or 
soapstone, ornaments after the carving is completed. “ Such 
then,” concludes Mr Smithers, * is a brief history of the produc- 
tion, manufacture, and uses of Chinese insect white wax, a 
substance interesting from a biological, as well as from a com- 
mercial, point of view ’ — Rangoon Gazette 


l he oldest Poplar in France 

The citizens of Dijon Trance recentl} voted a sum of money 
for pulling a railing lound a tree st Hiding within the city limits 
Tbe tree bears a label which informs the sight-seer that it is the 
oldest Poplar in France Ihe Town Council has a record tracing 
the history of the tree since the jear 722 AD It is 122ft m 
height and m circumference -'Scientific American 


The Australian Salt Bush 

Professor Hilgard of the California State University says that 
the Australian Salt Bush can be grown successfully on and and 
Jalkah lands , that it removes from the soil large quantities of 
Sodium carbonate and Sodium chloride, the two most injurious 
alkaline salts In soils therefore, where the percentage ot alkali 
is near the danger point they may be sensibly relieved by plant- 
ing salt bush for several seasons Tbe yield is nearly eqnal to 
that if Alfalfa .— Scientific American SufoUmem. 
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VII.-TIMBHR ANO PRODUCE TRADE. 

Churchill and Sim’s Circular. 

3rd September , 1S97. 

East India Teak. — The deliveries for the first eight months 
of 1897 are 11,868 loads against 13,783 loads for the first 
eight months of 1896. For August the figures are 1,156 loads 
aB compared with 1,718 loads in August 1896. Prioe9 of woodof 
reliable quality both here and afloat have been maintained, while 
the stock in the docks though large still shows no great quantity 
of prime parcels. 

Rosewood. — East India.— Is in steady demand at good 
prices 

Satinwood — East India — each dull of sale, supplies having 
been too liberal. 

Ebony. — East India. — For small parcels, of really good 
wood, fair prices could be made, 

PRICE CURRENT, 


Indian teak 

per load 

£10 

10s. to 

£15 IOl 

Rosewood 

„ ton 

£8 

to 

£10 

Satinwood 

„ sup. foot. 

5d. 

to 

lZd. 

Ebony 

„ ton 

£7 

to 

£8 


Denny, Mott & Dickson’s Report. 

LONDON 1 st SEPTEMBER, 1897. 

TEAK. — The landings officially recorded at the Dooks dur- 
ing August, not including a Moulmein cargo of 610 tons arrived 
on the last ot the month, were 1889 loads of logs and 379 loads 
of planks, whilst the deliveries amounted to .767 loads of logs and 
272 loads of planks. The Dock stocks at the end of August 
consist of : — 

10.260 loads of logs, as against 8,625 loads at the same date last year. 

2,259 „ planks, „ 2,480 „ „ 

24 „ block*, „ 109 „ ., „ 

Total 12.543 loads „ 11,214 loads „ „ „ 

The stock of really good Teak is not at all exoessive, a con- 
siderable proportion of the above official return actually oonsisting 
of timber distinctly below the standard of quality which London 
buyers require as a rule, and therefore not likely to find a ready 
sale. It is regrettable that occasional cargo-shippers do not seem 
aware that London is the best marhet-depdt* only for high-olaas 
timber, inferior Indian or Bazaar quality logs hanging on hand 
generally for lengthy periods, until either transhipped or forced 
off at a loss, as being to a great extent outside of the conditions of 
demand and supply in this principal Market for the article. We 
notice, at length, evidence of a tardy but distinct revival of 
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dsmand for Teak on the OnaiMat, which is iiwwys mi <MMng> 
ing feature; the foreign marital ways following that of London 
at a marked and usually vtojK respectful interval ef time, and an 
upward movement with greafen hesitancy tljan a downward one, 
such activity augurs favoujwjfrlT for a firm and full pnlse of the 

f moral trade both in tbe U5pe$ Kingdom and abroad daring the 
ntamn and Winter months ' Advices from Bnrmah and Siam 
continue to harp on the eipMed short supplies of round logs fit 
for conversion into first*cll|p f European squares; the extent of 
Which dificiency, however, wwjjonsider to need demonstration by 
the light ot kter up-river apices than have yet come to hand. 
Teak planks are firm and saw pullers are indifferent as to booking 
forward orders, those already on hand being iu not a few cases in 
excess of the normal output of the mills for some time to come : 
and this applies in still greater measure to the conversion of 
blocks. We have noticed lately an improvement in tbe prepara- 
tion of paroels of both planks and blocks arrived on onr market ; 
which merits approval, and was neoessary to justify any advance 
prices of planks-paroels imported earlier in the year. 
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Tropical Agriculturist , October , 1897 \ 



Cardamoms 

per lb. 3s. 

to 

8s. Id. 

Croton seeds 

per owt. 50s. 

to 

60s. 

Cutch 

„ 9s. 3d/ 

to 

32s. 6d. 

Gum Arabic, Madras 

per top. 20s. 

to 

55s. 

Gum Kino „ 

„ £45 

to 

£55 

Jafiiarubber, Assam 

per lb. Is. 9& 

to 

2s. 4d. 

„ Burma 

» Is. 4d. 

to 

2s. Id. 

Myrabolams, Bombay 

per owt. 4s. 3d. 

to 

0s. 

„ Jubbulpore 

„ 4s. 

to 

7s. 

„ Godavari 

,. 3s. 9d. 

to 

5s. 6d. 

„ Calcutta 

„ 3s. fid. 

to 

6s. fid. 

Nux Vomica, Good 

»» 7§- 

to 

7s. fid. 

Oil, Lemon Grass 

per lb. 2fd. 



Orchella, Ceylon 

per cwt. 10s. 

to 

10..M 

Sandalwood, logs 

per ton. £30 

to 

£50 

v dyps 


to 

£8. 

Sapwrood, 

- b 

to 


Seed fee 

par cwt. 70s. 

to 

m. 

Tamjwjndi (Madras) 

fww i c%i t J-fi 'P’s g 

* *#• 

to 

e*. 



CORRIGENDA. 

* September, 1897. 

Table of Contents 6th line from top, for “ K,C. D E " read “K C.I E,” 
p. 830 12th line from top, for 44 Lawrance " read “ Lawrence 91 
„ „ 24'h ,, „ ,, after words “ patient perseverance of '* 

add “ Colonel Dickens.” 

„ 332 19th and 22nd line, for “ Mesna ” read “ Afesua" 

„ 334 9th line from below, after word “bring” insert “about.” 

336 8rd „ ,, „ for 44 solation ” read 44 rotation.” 

„ 338 m Statement for 44 follows ” read 44 Fallows ” 

„ „ „ „ „ 14 miles ” „ 44 mile ” 

„ » 9 , „ ,, 44 Cawnp ” ,, 44 Cawnpore.” 

„ „ „ „ „ “ 322,036 ”,, 44 322,236 ” 

„ ,, 23rd line from below for 44 Globulus ” read “globulus'* 

„ 343 8th „ „ ,, „ *’ Semprrvirus** „ “ sempervirtns .*' 

,, , 7th ,, ,, „ „ 44 ledrus ” „ 44 Cedrus ” 

,, 844 7th ,, „ above „ 44 on ” „ 44 of.” 

„ ,, 9th „ „ „ “then” „ “than” 

„ 347 9th „ „ below after 44 circle ” insert full stop and for 

“ the ” read 44 The.” 

„ 359 21st line from below for 44 monilform ” read 44 moniliform ” 

„ 360 21st „ „ „ for “ Kistana also ” „ “ Kistna ; also.” 

„ „ 19tli ,, „ ,, after land insert full stop and for “the” 

read 44 The.” 

„ 7th „ „ „ for 44 inflorexence ” read “ inflorescence.” 

„ 861 11th and 12th line fiom above for 44 ivory, white ” read 

44 ivory-white ” 


October , 1897. 

p.p 377 to 384 for “Gurnand” read “ Gurnand ” wherever 
the name occurs. 




THE 

INDIAN FORESTER. 


Vol XXIII ] November, 1897. [No. 11. 


The Fructification of the Deodar. 

Our correspondent “ S A. C ” sends us the following note 
“ I have made during the last 12 months a most careful study 
‘of the fructification of Deodar, which may interest you. Both 

* male and female flowers appear first with light brown covering 
' “heaths. r lhe covering sheath opened in 1897 as regards the 
‘male flowers from the 25th July, and in a very few days the 
‘ majority of male flowers appeared. However, there were some 
‘late individuals and some only come out in the end of August. 
‘The firsit female flower I observed naked was on the Jst Septem- 

* ber. There is no difficulty in recognizing the female even in the 
‘ early stages ofgiowth, nnd in fact with a magnifying glass its 

* characteristics can he ascertained when still enveloped by its 
‘sheaths. In the male flowers the scales are closed up from the 
‘very beginning {Fig I ). In the female flower they are gaping 
‘ ( Fig II.) There is very little difference in the general shape at 
‘ the outset, which can be seen by comparing the female with a late 
‘appearing male; but of course when the female appears, the 
‘majority of males have already assumed an elongated shape. 

* When the polleu is shed trie females are moist and the pollen 
4 sticks to them. They then seem to assume a little rounder ap- 
‘ pearance for a fortnight or so, and then the growth comes to a 
' stop till the following March, or is at least imperceptible. From 
‘ March to the end of August they increase in size and then 
4 the ripening time begins. 



Young male Cone. Young female Cone before fertilisation. 

Much enlarged, Much enlarged h 
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4 In the majority of oases males and females are on separate 
4 trees, but they are also found on the same tree, when, as a rale, 

4 the females occupy the lower and the males the upper branches. 
4 1 have never observed males and females on the same branch As 
4 regards this, I have been contradicted, but people did so from 
4 memory only, and as yet I have had no proof that my observation 
4 is incorrect ” 

During a recent tour m the Jaunsar Forests, a very large 
number of Deodar trees were examined and the results fully 
confirm the observations contained in the last paragraph The 
number of trees found with only male cones was very largely 
in excess of those with female cones or with both and from all 
accounts it appears highly probable that many of the trees never 
produce anything but male cones if this should prove to be 
the case, the importance of ascertaining which are the female 
trees and marking them before any fellings are made, becomes at 
once apparent, and we hope that other officers will further 
investigate the matter and inform us of the results 


The After-training of Coopers Hill Men. 

In our last issue there appeared a letter from “Scrutator ” in 
which he recommended that every young forest officer should, 
on joining, undergo a further course of a years training 
at Debra Dun Tne subject is hardly a suitable one for discussion 
m these columns, but as we have seen 4 Scrutator's ’ letter quoted 
as representing the views of the “Indian Forester* we thiuk it 
desirable to state that in oar opinion there are a nnmber of con- 
siderations which render 44 Scrutator’s ” proposals altogether 
impracticable. 

We quite agree with him that men without sufficient experience 
should not be pitohforked into the charge of Divisions, and that 
newly joined forest officers should not be stationed in places where 
they have no opportunity of learning the ordinary operations of 
forest work Bat if such things happen, it is the fault of the 
Conservators who advise Government m regard to the posting of 
officers, and the remedy lies m their own hands There are 
m all provinces some Divisions whioh are more advanced than 
others and the newly joined forest officer should invariably be 
posted to one of these, and kept there until he has gamed suffi- 
cient practical experience and is able to make himself understood 
in the language of the country 

We would also enter a protest against the sweeping con- 
demnation of the Cooper s Hill trained men implied in the 
first paragraph of 44 Scrutator’s ” letter We have come across a 
good many of these men and we cannot call to mind a single one 
who has shown a dislike for bis work} in fact our experience 
has been quite in the opposite direction. 
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Concentric Rings in the Mangrove. 

With reference to your enquiry in the August number p. 824, 
I venture to suggest that in making the investigations which yon 
very rightly recommend, particular attention may be paid to the 
species of tree observed. Avioennia is not really a true Mangrove 
in the botanical sen^e, as it belongs to the natural order * Verben- 
ace® * instead of to the ‘ Rhizophore® ’ which contains the species 
most ordinarily known as Mangroves. 

In the ‘ Dictionary of Economic Products,* Dr. Watt gives 
us species yielding Mangrove bark, the following, in alphabetical 
order. 

Avicennia officinalis . . . The White Mangrove. 

Bruguiera gymnorbiza 
„ parvifolia 

Ceriops Oandolleana ... The Blaok Mangrove. 

„ Roxburghiana • •• 

Kandelia Rheedii 

Rhizophora mucronata ... The true Mangrove, 

all except the first, belonging to the ‘ Rhizophore®.* To this list 
might be added a few other trees of the tidal forests, suoh as : — 

Combretaoe® ... Lumnitzera racemose. 


The true Mangrove, 


Lythrace® 


Bonneratia acida. 

„ apetala, 

Myrsine® ... JEgioeras corniculata. 

Enphorbiaoe® ... Excacaria Agallocha. 

all of which have, more or less, the curious property of giving out 
leafless root-suckers in the delta mud. So that it is very neces- 
sary, in making observations, to be very sure of the specieS, 
especially as, so far as I know, none of them shew clear and 
definite annual (or periodioal ?) rings. 

The rings shewn by Avicennia are obviously in no wav periodi- 
oal for they are not concentric and run into each other. The 
question was discussed in tbe * Indian Forester * for 1893, Voi 
XIX p. 104 and a picture of a section of Avioennia wood was then 
given, a glance at which will shew clearly the character of the 
curious rings which that wood shews, in common with some other 
of our woods and notably the Dalberpia paniculaia . 

It will, indeed, be a useful contribution to our knowledge of 
the natnre of wood-rings in general, and of those of Aviotnrua in 
particular, if those who have it in their power to investigate the 
subject will work it out thoroughly and explain their formation, and 
ascertain how far, if at all, tbe curious structure of the wood of the 
Amomiw* is caused by periodic®! phenomena such as the tides. 
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The woods of all the species herein mentioned as belonging to 
the tidal forests and coming, more or less, under the general term 
‘ Mangroves ’ are well known, but only the Ancenma shews the 
peonliar structure of alternate layers of pore-bearing tissu* 
separated by narrow belts without pores which belts are not oon- 
oentrio but occasionally run into each other. 


J. S, GAMBLE. 


Calotropis procera and gigantea 

In the “ Forester ” for September it is stated that an expert 
is coming to experiment with the above-named plants, and 
G. M. R. asks for information or opinion on certain points He 
probably knows as much as anybody about C procera. To begin 
with a trifle, it is a very mild statement that the fibre has 
been known for 20 years or more. A fibre that is used to the 
exclusion of all others for every important purpose, except clothing 
and large ropes, for which it is not common enough, must have 
been known to the people of Alexander's time, if not of Noah’s, and 
the poor young merchant adventurer who left his hones at Tatta 
sometime about the middle ages had no doubt as good a practical 
acquaintance with it as we have. 

As to quality, it is stated that the fibres of both species are 
equally good. That is a statement that I have hitherto taken for 
truth, and have now to Buffer certain qualm* of conscience, because I 
knew the fibre of C. gigantea to be neglected in the Deccan, where 
it is common, and never suspected the possible reason, viz , its 
uselessness. However that may be, I found the fibre of C. gigantea 
quite useless in the Saharanpur District in the month of February. 
We have thus to find out when and where this species is worth 
gathering. That being the case it is little consolation to be told 
that this fibre gives a greater proportionate yield . 

As to cultivation, I considered the matter some twenty years 
ago, and came to the conclusion that it could not pav, and think so 
still, principally on the ground that the plant is of n straggling 
light-demanding habit and conld probably not be grown dense 
enough to give any considerable yield, but I made no experiments 
<>n the point, and that is the only reliable source of information. 


F. GLEADOW, 
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Koulia Babul. 




The two varieties of Babnl mentioned by Sir D. Brandis are 
perfeotly well known in the Decoan (Poona, Sholapur, &c, Dis- 
tricts,) where they go by the names of “ Vedi Babnl 1 * and “Oodi 
Babul,” and the two varieties fetch quite different rates in the 
looal markets. In some cases it is easy to distinguish between 
them, but on the other hand it frequently happens that the native 
himself cannot say for certain whicn species a given stem belongs 
to. For this reason I alwavs regarded the case as one of simple 
mongreli&m, not worth study ; possiblv, when all the Deooan 
Reserved Forest “has been taken out of the control of the Forest 
Department and placed in that of the village officers who are so 
much more honest and accommodating, it may be interesting to 
study the question, i( there are any forest officers, or any Babul 
left in Deccan. 


F. GLEADOW. 


Without presuming in any way to answer all the queries of 
Sir Dietrich Brandis contained in bis letter to the “Indian Forester” 
of September. 1897. or to point ont the difference 1 * between the 
“Kaulia” and “Telia” babuls of the Berars. I trust the following 
remarks may be of some use to Sir Dietrich Brandis, as I have had 
opportunities of seeing both these babuls during the last 20 years, 
from the borders of the Berars on the Purna river, in the north- 
east of the Kbandesh District, right away tbrongh the Bombay 
Deccan as far south as the Patara Disirict on the Krishna river. 

In the Northern part on the Purna and other tributaries of 
the Tapti, yon will find that the “Kaulia” predominates over the 
“Telia,” almost to its exclusion in the babul forests, and on the 
Godavery the former is, as a rule, the most numerous, but as we 
get further South on to the Bhima and its tributaries the “Telia” 
increases, whilst in the extreme south on the Krishna, the latter 
predominates, and the u Kunlia ” i9 only seen in a few places, 
occnpving the same relative position to Telia, that “ Telia ” does 
to “ Kaulia ” on the Purna. 

I presume from Sir Dietrich Brandis’ letter that '* Kaulia ** 
and “Telia” are local names to North and East of Kbandesh out- 
side of Bomhav, but in Kbandesh on the Purna river immediately 
adjoining the Berars, the local names are “ Kowri” and “Teli,” 
terms significant of the value of the trees ; whilst in the Deccan 
proper, the “Kowri ” becomes “ Vedi” or mad babul, and the Teli 
the “ Godi ” or sweet babul, term9 again significant either of the 
respective values or, may be, of the general structures of these two 
varieties of the Acacia arabica. 
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There oan be no doubt that these two trees should have 
distinct scientific names, though beyond the very apparent difference 
in the shape and size of the pods, already noted by Sir Dietrich 
Brandis, I do not think any really trenchant characteristics will be 
found between the flowers and fruits of these two trees. The 
flowers I oonsider to be identical and the individual seeds can 
not be distinguished when mixed together. 

The leaflets I should say could not be described in words, for 
one variety, which would not apply to the other. The spines or 
thorns in the same locality, of the two varieties, it is true, are dif- 
ferent ; those of the “ Kanlia” being longer and stouter than those 
of the “Telia ” and the colours are often white and brown bnt the 
variations merge one into another, and it would be difficult to give 
two descriptions to cover eaoh separately without describing either 
or both in another locality. I think, myself, that the ramification, 
the bark and the wood of the two trees are the really divergent 
characteristics, which no one can mistake. As regards the ramifica- 
tion, “Kaulia” called no doubt “ Vedi” or mad on this account, 
has an interlaced crown with twisted angular branches which keep 
more or less in one horizontal plane and the general outline of its 
crown might be likened to a mushroom. The “ Telia ” has, on the 
other hand, bnt a slightly curved twist on its branches and they all 
incline more or less upwards. In fact the extreme type of this 
variety is reached in the “Ram Kanti" which excepting its besom- 
shaped crown is absolutely identical to the Godi babul. I should 
however add that it is segregarious and comparatively rare. 

As to the difference in barks, Sir Dietrioh Brandis has already 
described it, and though on paper it may not sound a very great 
difference, there oan be no aoubfc about the difference when one 
sees the trees side by Bide. 

Again, as regards the wood, that of the “ Kanlia ■’ is consi- 
dered absolutely useless for building purposes or for agricultural 
implements, whilst the “ Telia ” is used by the Deccani for every 
conceivable use in which good and strong timber is essential. 
The price of two large sound logs of equal size in forests of these 
two varieties, would be as I to 5. The “Kanlia” being considered 
as only fit for firewood. Still it would be bard to describe the two 
timbers except by words of comparison and say that the heart- 
wood of the “ Kanlia ” was lighter iu colour and more porouB in 
textnre than that of the “ Telia ” grown in the same place, 

I notice Sir Dietrich Brandis says, the babul coppioes readily. 
This is true for the Bombay Deccan, with the reservation that the 
coppice shoots never grow beyond a stunted bnsb, which in torn 
dies off at an early age. I noticed this particularly on the em- 
bankments of the Dbond and Man mad Railway in the early eighties 
and again ten years later on the embankments of toe S. M. 
Railway, where tbe officials had cut back the grown trees leaving 
the stools in the ground. In our own forest operations the roots 
are carefully removed as the re-shoots never come to anything, 
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whilst the quantity of material is increased, the cost of grubbing 
up, especially for large trees, is less than for felling the «aa» 
qnantity with the axe and the ground can be worked op lor ra 
sowing twice as well 

I have never heard of the “ Kaulia ” bark being sooght after, 
bnt that of the “ Telia ” is considered valuable for tanning m 
certain localities, in others its price is not so great. But m de- 
partmental felling I always bad the living trees barked and the 
bark sold separately, with generally good Bnanoial results, except 
in Satara, where the uses of this product seemed but little appreoH 
ated or known The barking, I also found, was the means of 
destroying large numbers of the larvae of lougioomes, which com- 
mit terrible havoc amongst our babul forests in the Deccan. In 
the Bombay Deccan the gum is not a source of revenue to the 
Forest Department from either tree, in fact the quantites that exude 
do not repay collection 

The * Kaulia ” and “ Telia ” pods are considered of equal 
value as food for sheep and goats m the Deccan. As regards flower- 
ing, both the varieties, as far as my memory serves me at this 
moment, seldom seem to be devoid of the yellow globose flowers 
and there are always some pods of various ages to be found 
adhering to the trees, but the main crop of pods seems to oome on 
about the beginning of March from which time until the begin- 
ning of May the shepherds are busy knocking them off with long 
poles. 

I am sending you some specimens of flowers and fruit, col- 
lected this month, of both varieties * The trees from which they 
were collected stand on the banks of the 44 Mutha-Mnla ” awr 
near Poona. 

R. FAGAN. 

Poona • \ 

25 th October *, 1897 / 


The Guritaud System. 

I thoroughly endorse “ Kritik ” by saying that the necmfy 
of binding a number of French and German forms, contracts, &cl, 
routed feelings m my breast which did not come under precisely 
Head 1, Pleasure, Hub-head (0 ) Gratitude. t 

These have been received and forwarded tp fib Dittrich Braa its. 

Ho*. Hi 

t W« woold remind oar w i a pm dm h that they should not Itch * 
boms In the month. The appendix series is printed by the Go tegument el IpMft 
anfl freasatad grata to the aabeoriben totfce Indian Forester— Hon Sd, 
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Now to the matter in hand. When those most interesting 
and valuable papers by Mr Fernandez* appeared, they gave me 
both pleasure and instruction. 1 felt that there were points on 
which 1 should like to speak, but, like “Kntik,” was diffident of 
appearing to attack a first class forester like the author. My old 
and esteemed friend, N Hearle, has however broken the ice, but 
without noticing one point which seems of some importance. On 
page 12, Mr. Fernandez draws a comparison between the stock 
on the ground under the Gurnaud method, and the Uniform 
method, and proves vastly too much, for he would have us believe 
that in spite of various assumptions, all detrimental to the former, 
it yet comes out twice as productive as the other Gredat Judaeus. 
Figures can be made to prove anything, especially when you have 
to assume most oi them by analogy. 1 do not believe that it is 
possible for any method, even though advertised as enthusiastically 
as the divine barah Bernhardt herselt, to double the production of 
any forest that has been properly managed on older lines. It is 
not always easy to show where the fallacy lies, but in the com- 
parison m question, one can be found, namel), the Stock under 
the Gurnaud method is taken from yield tables for “ a crop of 
moderate density ”, whereas M Gurnaud grows his crops so open 
that he can dispense with any area at all for pioducing trees up 
to 8 inches diameter. Now, an 8 inch tree is no chicken, by no 
means the quantity nighgeahle that M Gurnaud seems to think it. 
I am anxious to see the Gurnaud method, after a little sobering 
down, given a fair trial, say in Sal Forests, but as presented to us 
so far, it bears such a suspicious resemblance to the millenmm 
that I am a little shy of touching it. Nor do 1 like the atmosphere 
surrounding it. When a responsible body decides, not without 
some hesitation, to give a pretentious but doubtful new comer a 
trial, rt is scarcely the thing for that new comer to get on a tub 
and rant about scoring a victory over them And when a responsi- 
ble body says one thing, it is scarcely sound argument to make ont 
that it means something else. Such things are quite de nqueur 
in politics no doubt, but it is our privilege to belong to science. 
I sincerely trust Mr. Fernandez will not think i am aiming at 
him, for that is far from my desire, he has done good service in 
bringing ns what he found in France, the good with the possibly 
bad, but we may discriminate between the materials brought, 
without being any the less grateful to him for bringing them. 

It appears to me that M. Gurnaud claims more than his dne. 
It may be the case that his method was evolved purely from a 
contemplation of the barbarities and horrors of the Uniform 
method but there were forests of mixed ages before Gurnaud, and 
he had exoellent models to improve on. Uniform crops may 
likely enough devote too muoh space to the yo anger classes, and 
this one discovery, an important one, seems to me to be about the 
limit of M. Gnrnaud’s merit. For the rest, his method has oon- 
siderable analogy with the various modifications of the Selection 
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method, and essentially with the method of Storeyed Forest. Sol 
much so that in teaching: the new method, I should do so as a 
variety of the laiter. There is nothing new about the rejection of 
age-cla9ses, we talk of age-classes, hnt in irregular crops we work 
by size, merely assuming, for our own information, that a given 
size corresponds more or less to a given age. In Storeyed Forest 
we have four or five classes on equal areas. The exploitability 
of the largest class is when it reaches a given size, not age, the 
fellings in the other clashes partake of the nature of thinnings, 
but in making them we look to‘thr"gfze, and not to the age, tor 
inclination as to the class thev belong to. The Gnrnaud method 
has four size-classes, but pretends it has three, or at least only 
three that require any growing room. It is simply fudging of 
the most haphazard kind to sav grow the crop thin and let the 
youngest cla^s find room where it can.” This sort of prescription 
opens the door to all kinds of remarkable eccentricities in the 
degree of thinness It would be not only more scientific, but 
safer, to approximate to Storeved Forest by dividing the 8-inoh 
class into two, bv ascertaining the average area covered by an 
average tree of each, and by then stating the number of stems 
there should be in each, the area allotted to the smaller classes 
being duly diminished in whatever may be considered reasonable 
in accordance with Gurnaud ideas for the species and locality in 
question. In spite of the liberal allowance of assumptions of 
increments, optional amounts of fellings, and so on, (see page 15,) 
it does not appear that the Gurnaud method possesses any striking 
advantages in facility, accuracy, or safety, over half a dozen varieties 
of the selection method, or over the Storeyed Forest method. Its 
one and only strong point seems to be the reduction of the area 
allotted to the youngest classes, and unless further details are 
forthcoming, I should prefer to apply the method of Storeys, 
modified in this sense. 

As to Gurnaud Coppice with Standards, it is an excellent 
instance of that “ intense love of the French for mathematical 
symmetry ,” logical completeness, &c , which Mr. Fernandez has 
justly alluded to. The only notable point about Gurnaud coppice 
is the straining of terms. It is quite ns neat a jest to argue that 
Coppice with Standards is really workable on Storeyed principles, 
or Selection principles, as to say that it can be appropriated by BC. 
Gurnaud What is there in the method as ordinarily taught, to 
prevent us having our Standards in tbe proportion of 2:3:5 or of 
4:6:8 or an}' other that may seem suitable. What prevents our 
pruning the standards if we are bail t that way. The thinning 
prior to felling is certainly not M. Gurnaod’s property. The only 
thing that is, and that not absolutely, is the snort rotation, which 
I hope he will keep os quiet as possible. On page 15, by the way, 
the last formula has apparently a printer’s 'error. It should bo 
iSn-m not 100 — rn. 
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India Rubber in Assam. 

A brief acconnt of how rubber trees (Ficus elastioa) are grown 
in Assam By Mr. D. P Copeland, Deputy Conservator of Forests, 
Darrang Division. 


1. Ficus elasttca — The Indian rubber fig or caoutchouc 
tree, is mdigmous to Assam, where it is found a dominant tree in 
the evergreen forests It requires an exceedingly damp atmos- 
phere, and the best natural rubber trees are met with iu the forests 
at the foot of the hills or on the hills themselves up to an elevation 
of Ks 2,500 feet 

2 Natural germination — In its natur il state the rubber tree 
starts from seed dropped by birds in the forks of other treeB, often 
20 or 30 feet or even more from the ground, where it germinates, 
and the young plant remains an epiptnte for years until its 
aerial roots touch the ground , as soon as this takes place the 
little epiphyte changes rapidly into a vigorous tree, throwing out 
numerous aerial roots which gradually envelope the tree on 
which it first began life and often kills it out 

Having started life bo high up it soon thiows out branches 
which overtop the surrounding trees and the numerous aerial 
roots which fall from these and establish connection with the 
ground, m a few years enable it to dominate the forest growth 
around it 

8 Seed — The seed of this tree is contained m a fig shaped 
fruit about 75 seeds being found in one good sound fig The 
fruit first begins to form on the trees in March and ripens from 
May onward to December On some trees the whole crop ripens 
ana falls off by June, but as a rule the rubber tree has fruit on it 
from April right up to December, the fags forming, ripening and 
falling off the whole of the rains 

After collection the figs have to be carefully dried and 
mixed with pounded charcoal, which preserves the seed for several 
months. 

4 Seed beds — In the Charduar rubber plantation nursery, 
for a seed bed 40 x 8£', two to three seers of pulverized rubber 
seed, 10 seerB ash and 20 seers of vegetable loam or good soil, are 
well mixed in a half cask and spread evenly over the bed, and 
then lightly stamped down and watered Such a bed should yield 
with good germination, 2,000 seedlings and should he suffi- 
cient for putting out 100 acres of rubber planted 70 x'35 The 
beds must be well raised and drained, the soil being prepared in 
the same way as for vegetable or flower seed If sown in boxes 
these should he put under the eaves of a house; if in beds light 
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removable shades mast be pat ap to keep off the direot rajs of the 
sun The shades should be removed daring rainy or cloudy 
weather and at night 

Light sandy loam is most suitable for seedbeds if the soil is 
stiff, charcoal dust should be mixed with it to make porous and 
prevent caking The beds or boxes must never be allowed to get 


5 Sowing — This should be done exactly in the same way as 
for vegetable or flower seed which requires transplanting after 
germination The figs are broken between the hands As the 
seed is very minute the particles of the fruit are left with the seed 
and sown with it no attempt being male to dean or separate the 
pulverized figs In order to distribute these inmate seeds evenly 
over the seed beds or boxes, a certain quantity of ash and soil is 
mixed with them 


6 Germination — Germination takes place from the end of 
April to the end of rains Seed sown between October and January 
reqmres daily watering and screening from the sun, and will not 
germinate before the end of April or the begming of May but seed 
sown any time during the rams will germinate in a few days ^from 
five days to a fortnight) It follows the best time for sowing seed 
is during the rams that is from June to September 

The embryo appears on the germination of tbe seed as a 
seedling having a pair of opposite cotyledons with an entire margin 
destitute of incisions or appendage of any kind, with the exception 
of the notched or emarginate apex, oval in geneial outline, green 
in colour and of a glassy smoothness The second pair of leaves 
shew a tendency to the alternate arrangement on the stem but 
appear at the same time Their shape and venation are very 
different from those of the primary leaves foi they have a 
central midril and a distinctly coarsely crenate margin The third 
pair of leaves do not appear simultaneously, and are distinctly 
alternate with a marked reddish colour After this the plant is 
easily reoognized 

7 Pricking out — When the seedlings are two inches high 
in the seedbeds or boxes they should be transplanted into nursery 
beds, and put out m lines about a foot from each other The 
nursery beds shonld be well raised and drained but tbe soil need 
not be so carefully prepared as for the seed beds Here the plants 
are kept till the following rams when they are dug up and taken 
to stockaded nurseries in the forests and put out 5x5 on raised 
well drained beds , where they remain for two years till they are 
required for planting operations 

8 Forest Nurseries — Almost every animal will eat the young 
rubber plants, it is therefore impossible to plant out small seedlings 
in the forest owing to the destruction by wild elephants and game, 
unless each individual plant is carefully fenced in As this is too 
oostly and the rubber after it is 1-2 feet in height is very hardy and 
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can be transplanted with ordinary care, at any time of the year 
(the best time in Assam is between May and July), the seedlings 
are kept in stockaded nurseries in the foiest where planting oper- 
ations are to take place, and remain there till they are 10 or 12 
feet high, that is about three years after germination, when they are 
dug out and the roots are cut back 18 inches right around the 
plant and planted on the mounds in tho forests 

9 Plantmq operations — In artificial planting it is found 
that the rubber grows best on mounds Lines are cut through 
the forest 20 feel wide and 70 feet apirt from centre to centre , 
in these lines 15 foot stakes are put up 3o feet apart Round each 
stake a mound is thrown up 4 feet high The base of the mound 
is about 10 feet in diameter and tapers to 4 feet on the top , on 
this mound the rubber tree is planted, care being taken that the 
roots are carefully spread out before they are covered up with 
earth lo prevent animals pulling the plant and wind blowing 
them down they are tied to the stakes 

10 Cutting — The rubber tree can reahlj be propagated 
from cuttings, if onl) perfectly ripe young branches or shoots are 
used, but the tree raised from cuttings does not ippear to throw 
out aerial roots and as the future jield of the tree probably de 
pends on its aenal root system it is questionable whether trees 
raised from cuttings ought to be used except where lequirtd only 
as shade givers, such as in an avenue In the Chardaar rubber 
plantation propagation bv cuttings was given up very early, tl at 
is about 1876, the plantation having been commenced in 1879 
The best time to take cuttings is May an 1 June 

11 General — The rubber grows tqually well on high land 
or low land, m forest land or glass land so long as it is planted 
on a mound and its roots are not expose! to the sun It is a 
surface feeder, but as soon as its roots appear above ground they 
must be covered with fresh earth until such time as the tree has 
formed sufhcient leaf canopy to protect itself 


VI -EXTRACTS NOTES -A.TTD QCJEEIBS 


Tan and Dye extracts from Ceriops Candolleana. 

The Kew Bulletin for February and March, 1897, contains 
the following information in regtrd to ( eriops Candolleana, which 
is at present attracting a good deal of attention as a source of 
dyeing and tanning material 


Letter from Mr H N Ridley, Director Gardens and Forest 
Department, Straits Settlement, to the Director Royal G-ardent) 
Kew. 
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I am sending yon a small box of extract of Tengah bark 
(Ccnops Candolleana ) This bark is used here for tanning, and 
also for dveing, especially in conjunction with Indigo The bark 
was cut up in bits and boiled for two hours in a copper pan, and 
the liquid eventually dried by heat 

In dyeing it is used to give a brownish red oolor to cloth, 
but especially to get goo 1 black and purple The cloth is first 
dyed in Tengah, dried and then dipped in Indigo and comes out 
purple or black accorhng to the stiength u«ed 

The tree is very common here and used as firewood and the 
bark mostly waste! So it coul 1 be prepared at no great cost 
I should be glad if you would get an opinion on it it eitbei as 
a dye or a tan 

Mangrove extracts have 1 believe, been tried before, but 
have not been successful, because there has not been any attempt 
to discriminate between the species but all kinds of barks have 
been stewed up together and the result tried Now I am going to 
work through all the Mangrove tan barks one by one, and try 
if we cannot make some use of them 

Note by Mr J J Hammond, Professor of Dyeing York- 
shire College Leeds 

1 Tengah bark extract behaves as regards its dyeing pro- 
perties in a similar manner to a good quality of Catechu 

When used along with In ligo as is apparently the practice, 
the latter is probably apphe 1 in a Copperas ’ (ferrous sulphate) 
vat , in which case the Tengah ” will combine with the iron 
and j roduce as indicated above a grey colour, which m conjunc- 
tion with tbe Indigo blue gives the black 

Tengah extract would certainly be of value to dyers. 


The Extraction of Gutta-percha from the leaves of 
the Isonandra Gutta-percha Tree. 

Mr. Bourdillon has sent as a copy of an interesting report on 
the above subject by Professor W Ramsay, Ph D , F.R.S , of 
University College, London from which we make the extracts 
given below Could not a somewhat similar process be applied 
for extracting India rubber from the leaves of fa cus elasttea t 
Perhaps some of our readers who are in charge of rubber forests 
would make experiments in this direction and let us know the 
results 

1 The existence of a gum of a plastic nature id certain of the 
trees found in the Malayan Archipelago was first indicated by 
Montgomery, in 1882 , but it was not until 1847 that Mr Thomas 
Lobb sent specimens to Sir William Hooker The material ex- 
tracted from this tree was named “Gutta-percha ” or the “Bag 
Gum,” to translate the word literally, The word “ rag refers 
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to the appearance of the gum before it has been kneaded into the 
usual compact form m which it is known m oommerce In 1848 
tbs material was patented as an insulator for telegraphic wires by 
Messrs W H Barlow and T Forster, and in the following year 
by Dr Siemens , so that its value for the purpose for which it is 
now in ever-increasing demand was early recognised In 1849 
Mr. Walker Breit laid the first cable, two miles m length, m the 
English Channel It consisted of wire, insulated with Gutta- 
percha ; and at the present date, with the exception of a small 
consumption for bottles and stop-cocks to resist the action of 
strong acids, almost,all the Gutta-percha produced is used to cover 
the wires of submarine cables But the supply is far behind the 
demand. There is in existence to-day no less than 162,000 nauti- 
cal miles of cable, and in 1884 over 3 000 tons were expoited to 
England, involving the destruction of 12,000,000 trees of thirty 
years old Owing to this great destruction of trees, the quantity 
of Gutta-percha in the market has been greatly diminished, and 
the price has risen accordingly, while the material is no longer of 
such good quality as it used to be indeed, it is stated (“ Le 
Caoutchouc et le Gatta-percha,” by E Chapel, Pans, 1892) that 
the Chinese merchants are so much in the habit of adulterating the 
pure gum with resins from other species of tiees, that it is not 
possible to find a pure specimen of Gutta m the market The 
gums from species of Euphorbia are frequently used for this 
fraudulent purpose.” 

“There is great need to increase the supply of genuine Gutta- 
percha , and there is every prospect that a rich reward would 
recompense a successful effort to do so ” 

“The present process of producing Gutta-percha is, as has 
already been indicated, wasteful in the extreme, and very costly. 
The trees are either ringed, 60 as to cause a flow of sap, or felled, 
and in either case the tree is destroyed Moreover the gnm is 
mixed with impurities of vegetable matter, such as pieces of bark, 
and even with mineral matter, like sand and earth , to say 
nothing of the adulterations fraudulently added by the Chinese 
merchants. This necessitates a costly purification, which is 
achieved by softening and kneading the gum, or by squeezing it 
throngh wire gauze or some similar process, the results of which 
are, at the best, not very satisfactory Solution in bisulphide of 
carbon, or in benzine, has also been tried as a means of removing 
these impurities, but the quality is thereby deteriorated After 
the imparities have been mechanically removed, the gum is rolled 
between grooved or spiral rollers to expel water and air/* 

“The yield from a single tree, too, is by no means great. 
▲ tree of fifteen to twenty years old gives only three to three 
and three quarter ozs of Gutta, one of thirty years-old gives some 
nine ozs , according to Serullas ; and Burck gives about ten 
4N» ■» the yield of a dichopsis tree "twenty-six years old,” 
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“ The juice as it flows from the tree is white, on standing, it 
solidifies spontaneously, forming a sort of pellicle on the surfaoA. 
On boiling or heating the juice, the Gutta collects into a more or 
less ooherent lump.” 

“ The Gutta as it comes into the market has usually a brown 
colour, which, however, does not belong to the pure gum, but ia 
due to a trace of colouring derived from the bark ; in some speci- 
mens the colour is dirty-white or pinkish, but the pure gum is 
really colourless. After being kept in the air for some time, the 
gum changes spontaneously to a brittle resin ; this change does 
not occur if light be excluded, nor is the gum changed by light if 
air be excluded. Under water it is quite stable, whether the water 
be fresh or salt. It is found, too, that specimens differ in their 
power of withstanding the action of the air, and it is believed that 
the purer the Gutta the better it will resist the action of the air. 
It is found, indeed, that pure Gutta is ouly slightly attacked even 
after a very long exposure to light and air.” 

“In what is usually termed “Gutta-percha” three distinct 
chemical substances are to be found. On boiling the gum with 
absolute alcohol a quantity of resinous matter is dissolved, varying 
with the specimen of Gutta employed. Even the purest gum in 
the Market yields some 18 to 20 per cent of its weight to boiling 
alcohol ; and only what is left can be considered to be the chemi- 
cally pure compound. Of worse vaiieties of gum, 40 or even 50 
per cent, may be thus dissolved. These dissolved resins, although 
possessed of good insulating properties, cause the Gutta to 
deteriorate very rapidly if they are present in large amount ; it 
becomes friable and easily disintegrated, owing to oxidation. It 
is their presence in poor qualities of Gutta which renders them 
unsuitable for telegraphic purpose*. But up to 18 or 20 percent, 
they do not appear to act injuriously The resins are named 
“ albane ” and “ fluavile ” respectively ; the former, when quite 
pure, forms white crystals, the latter is a yellow gum. Both 
appear to be products of oxidation of the pure Gutta, albane con- 
taining twice as much oxygen as fluavile. Oudemans gives the 
formula of albane as and that of fluavile as C w H n O. 

But the chemioal nature of these bodies, including Gutta-peroha, 
has hardly been explored.” 

“ M. Serulias has been led to devise a method of extracting 
these mixed gums from the leaves, instead of from the trunk of 
the laonaudra Gutta-percha. This tree used formerly to flourish 
in the Malay Peninsula in the neighbourhood of Singapore, hot 
until it was re-discovered in 1887 by M. Serulias, it bad not been 
utilised as a source of Gutta for thirty years, and it was sup- 
posed to have become extinct. It is the product of this tree 
which M. Serulias says is best adapted for telegraphic purposes, 
for it yields gums containing the highest percentage of pure 
Gutta, mixed with the smallest proportion of albane 'and flnayiW 
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“ In the best Gutta, the following are the proportions of these 
constituents : — 

Pure Gutta-percha ... 75 to 82 per oent. 

Albane ... 19 „ 14 „ 

Fluavile ... .. 6 „ 4 „ 

“ The process of extracting Gutta-percha from the leaves is 
an exceedingly advantageous one To quote from the Sarawak 
Gazette, of the mouth of April, 1895: — ‘A tree of twenty-five 
to thirty years old yields one catty (one and one-third lbs ) of 
pure dry Gutta, the same amount can be obtained by two pack- 
ings of the leaves.” The Gazette goes on to say that the stumps of 
trees which have previously been felled have now become covered 
with shoots, bearing rich crops of leaves ; and that M Hourant 
has induoed the native-, to collect these leaves, and that they are 
now exported in considerable quantity ” 

“M. Serullas states that a tree thirty years old yields 25 to 
30 kilograms (55 to 66 lbs) of jieen leaves, or about 11 kilograms 
of dried leaves (24 lbs.), from which it is possible to extract, by 
methods to be described, no less than 1,000 to 1,100 grams (over 
2 lbs.) of Gutta-percha, while the felled tree yields only 365 grams 
as a maximum. It would thus require that a tree should yield 
only 7 kilograms of fresh leaves per annum in order to give as 
large a supply as the whole tree felled, and with much less 
expenditure of labour.” 

“It now remains to describe the method of extracting the 
Gutta-percha from the leaves. Tbe process is due to M. 
Serullas. 

“The leaves, either fresh or dry, contain Gutta-percha. The 
process of drying, whether artificial or natural makes no differ- 
ence to the percentage of Gutta if the latter be reckoned on the 
dry leaves The leaves, after being dried, are ground to a fine 
power, and then mixed with one-tenth of their weight of caustic 
soda dissolved in water, and heated to boiling, or indeed digested 
under a slightly increase pressure The liquor turns dark 
brown in colour, owing to the solution of a brown colouring 
matter, to which the Gutt i-percha which usually comes into com- 
merce owes its colour. The weight of the leaves, and also their 
bulk, is materially decreased by this process. The powder is then 
dried by heating to 212 B F ; a solvent is added, in a closed vessel, 
so as to hinder loss by evaporation. The mixture is heated so as to 
effect the solution of the Gutta-percha more quickly. The mixture 
is placed in a filter press, .and tne solvent is separated as complete- 
ly as possible. The residuo of leaves is washed with fresh solvent 
so as to extract the whole of the Gutta. The solution is of a 
greenish-brown oolour, owing to the solvent dissolving out some 
chloroph)ll — the colouring matter of leaves. As some solvent 
remains adhering to the powdered leaves, a current of steam is 
driven through this residue, which carries off the solvent and per- 
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mite of its recovery The extract is next placed in a still, and tbs 
solvent is partly remove i by distillation, the pressure being some- 
what reduced, so as to ciuse its boil at a temperature lower than 
that of boiling water The concentrated extract is then run into 
a tank and mixed with twice its bulk of a volatile liquid. On 
mixing this liquid, which is done in a closed tank, there is produced 
a flaky or “raggy precipitate of Gutta-percha. This precipitate 
is filtered off again by means of a filter pi ess and the mixed liquids 
are run into a retort where they ate submitted to distillation And 
are thus separated ” 

“ The cakes of Gutta-percha from the filter-press are dried at 
a low temperature , they are then heated so as to soften them, And 
in presence of water they are mould© 1 into lumps ” 

‘ The process is thus seen to be a very simple one The 
products are easily prepired, and there is no loss except the 
unavoidable one, winch always occurs when any substance is put 
through a roun 1, an 1 which is unlikely to be considerable H 

The next question is as regards the }ield of Gutta-percha 
from the leaves ini twigs The following table is extracted from 
the valuible work on “ Gnouicbeuc and Gutta-percha,” bj Seelig- 
mann, Lamy, Torrilhon, and Falconnot, published by Bntach, of 
Paris, 1896 — 

“Old dry wood 

„ • ... 

‘ Dry twigs 

,, ... 

4 Dry leaves 

ii imperfectly dried .. 

i, imported in water... 


... 10 per cent. 

9 15 „ 

.. 10 20 „ 

10 50 „ 

.. 10 02 || 

.. V 06 „ 

10 05 „ 

.. 9 00 „ 


“ I have myself extracted Gutta from the leaves of the tree, 
by the process of berullas, some sixor seven times Even on a 
small scale where the difficulties of extraction, filtration, Ac, are 
much more considerable than on a larger, 1 have obtained a 
theoretical yield The following is a typical analysis of a sample 
of leaves, chosen at random from among many — ' 

Water in the naturally dried leaves . 19 92 per cent. 

Extractive matter removed by caustic soda 55 00 M 
Gutta, reckoned on the thoroughly dried leaves 9 61 * 

“ The statements made by M Serullas are therefore thoroughly 
borne oat ” 

The following letter from the Director, Gardens and Forest 
Department Straits bettlemeut, to the Director, Royal Gardens* 
Kew which is printed in the Kew Bulletin for May and June 
1897, gives a somewhat different account of the process “I have 
just been to inspect the little factory where Mr Arnaud makes 
ms gutta percba. Serullas has gone back to Paris with endless 
patents of different kinds, and Mr. Arnaud alone keeps up the 
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business. The leaves are imported in sacks dry, from Borneo and 
Johore. Most of the trees are overcut in Singapore, and there are 
no more leaves left, I hear. The leaves and twigs cost four 
dollars and half a picul (133 lbs). They are then put, damped 
with hot water, into a rolling machine, two rollers working 
4 against each other, which grind them to powder. The 
powder is thrown into tanks of water and shaken about. 
The gutta floats in the form of a green mealy-looking stuff, is 
lifted out by fine copper giiuze nets, put in warm water and 
pressed into moulds. I have samples ot the gutta as it comes 
from the leaves, and the pressed out fiuished article. It is really a 
very curious little manufactory 1 do not know how long it will 
last, on account of the difficulty of procuring leaves, which must, 
I think, sooner or later stop the trade.” 


Siamese Forests. 

Iu the course of Mr. Beckett’s report on the trade of 
Chiengmai he says The whole question of forest leases and of 
forest conservancy has been closeu studied during the year by a 
Conservator of Forests lent by the Government of Burma. In view 
ot the fact that nearly three-foui ths ot the teak timber industry is 
worked by British capital,, the objects aimed at by the Conservator 
and the measures already taken are worthy of special notice. Bis 
objects briefly are these— ( I ) to limit the areas worked ; (2) to 
increase the girth and therefore the age ut which teak trees may 
be felled, and to prohibit the indiscriminate felling of trees less than 
4 soks 16 feet 6 inches) in girth at the base ; (3) to avoid depletion 
in the near future and provide lor a sustained annual yield by 
dividing the whole teak-bearing area into a fixed number ot sub- 
areas, each to be worked over at fixed intervals of lime ; (*) to 
Becure a fixed revenue to the owner.- ot tne forests and the Gov- 
ernment of Siam by the payment of ro> alty iu the case of tbe Sal- 
ween forests at Moulmain and of tiie Menam-floated timber at 
Chainat. Tbe revenue derived hitherto trom this source has, 
owing to the irregular collection ot royalty by local administration 
proved bnt a fraction of the total due ; (6j to forbid the working 
of any forest without a lease and to retuse tbe grant of any further 
leases, and iu such leases as have been given to exchunge the old 
for a new form embodying the objects aoove-memioned and intro- 
ducing other special conservancy clauses. 

Amongst the more linportaut measures taken are tbe intro- 
duction of a new lease anu of tbe new arrungement as to payment 
of royalty. Seven leases only were given in the old form adopted 
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at tbe end of tbe rear 1895, the first lease being dated the 7th 
December, 1895, and the last the 29rh July, 1896. The point of 
resemblance oetween the old and new leases are — (1) all leases are 
to be for a term of six voars ; (2) royalty is at the rate of Rs. 4 
for a log for Menam -floated timber, and Rs. 8 for Salween timber; 
(3) registration of property hammer-marks at the usual fee ; (4) 
lease liable to cancellation by a competent Court for any breach of 
its conditions. 

The most important feature of the new lease is the division of 
the lease into two parts ; the fir<*t containing four clauses signed 
by the owner of the forest and the lessee, and the second 15 clauses 
containing the conditions regulating the conservancy of the forest 
leased, on which the Government of Siam by the Siamese High 
Commissioner agree to recognize and ratify the lease. 

In the first part are the following new provisions s — (1) No 
conversion of timber until rovalty has been paid. (2) Extension of 

{ )eriod of lease, if necessary for removal of timber unextraoted and 
ying in the streams. (3) No girdling of teak during 12 months 
immediately preceding the termination of the lease. 

In the second part the mo*t important new restrictions are — 
(I) Increase of girth from 6 kam (25£ inches) to 9 kam (38J 
inches). (2) Teak trees to be girdled at least two years before 
felling; (3) No teak tree to be girdled unless there is another teak 
tree in the vicinity able to cn«t it« seeds on the ground oovered by 
the tree to be felled ; (4) A fine for each tree so damaged in 
felling as to be not worth extracting or at lessee's option payment 
of royalty and duty. (5) A fine for each teak tree consumed ot 
damaged by fire before reaching Paknampho. (6) Permit-holder 
and lessee to be jointly responsible for all fines and penalties 
inflioted under the lease (7) The Minister of the Interior to have 
the right of closing the forest or anv part of it for sylvicultural 
purposes. (8) Option of the Forest Officer to claim all rejected 
logs on repayment of royalty paid by lessee on such logs. 

These new conditions have been accepted in toto by tbe two 
large British teak-trading companies and tbeir example is being 
followed, though somewhat tentativelv, by the Burmese and Shan 
foresters. The conditions are generally approved of as removing 
nnmerons vexatious clauses as to the registration of elephants, 
overseers, &c., but I have received complaints from the foresters 
and contractors as to the hardship to them, of the terms, as to the 
fine for damage in felling, the right to close the forest at any time 
for sylvioultnral purposes, and the option of the Forest Offioer to 
claim rejected logs. They would also prefer to have the extension 
of time for removal of logs fixed in all ca«eg to 24 months and not 
be left to the discretion of the Conservator of Forests. 

These few clauses are doubtless hard upon foresters, but sinoe 
the object of the new lease is to render the extraction ot teak more 
difficult, the insertion of these clauses can hardly be called a real 
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grievance. The eftect of the new lease will be to throw the timber 
industry more and more directly into the hands of the companies 
with large capital and out of the hands of the Burmese foresters 

For the coming six years at lea^t British traders may rely on 
an undiminished output After that period there may be falling 
off m supply owing to the more restricted areas and more stringent 
regulations But with considerable fortst-areas in the provinces of 
Nan and Phre still scarcely touohed, except in an irregular manner 
under a system of permits given by the local chiefs, and with the 
prospect of a further yield in future from forests n< w to be secure l 
against entire depletion, the British merchant need not have cause 
for alarm. 

There was no increase in wages of Kb am ns until the end of 
the year when they rose from Its 50 for the fir*t and Rs 60 for 
the second year’s engagement for each Khamu to Rs 70 and 
Rs 60 or even Rs 90 which was ^till further raised, Ra 5 owing 
to the establishment at the commencement of 1897 bv the French 
agent, of a fee of that amount per man per annum The supply is 
irregular and inadequate for forest requirements On a rough 
oaloulation there are some 4,000 Kliamus now engHged in timber 
work. These men stay only two vears in Siam and then return 
perhaps for a year or longer to their homes in Luang Prabang 
province They oome inexperienced in the difficult craft of felling 
teak timber, and if trees are not to be damaged in felling, as stipu- 
lated in the new forest lease, some other source of labour will have 
to be discovered . — Rangoon Gazette 


lhe Forest School Athletic Sports. 

The Annual Fixture was brought off on Friday and Satur- 
day, the 15th and 1 6th Octobei, and was graced by all the beauty 
and anstooracy of Dehra, European and Native, besides a good deal 
that was apparently neither beautiful nor austocrutic The 
absence of nearly all our Garrison, the 2nd P W 0 Gurkhas, on 
service was much regretted 

The first day was devoted to first heats but there were only 
two races, aud the long jump in which the entries were numerous 
enough to necessitate the process of eliminarton so the cricket ball 
was decided outright, thus leaving a comfortable programme for 
the next day This event was won, as la^t jear, by R R Four- 
aoreB, with a throw of 279 feet the native's prize being taken by 
Narasappaya, with 250 feet 

The 100 yards flat raoe for native students was run m two 
heats. The first was won by Govmd Ran Sapre, in 12 -J- secs 
with Mulraj in attendance The second heat went to Govinda 
Menon, in 11 secs, followed by Mahanand These lour 
were thus left m for the final. 
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The hurdle raoe, 120 yard 9 , open to the whole sohool, wu 
also run in two heats. The first was won by D. A. Allan, in 18 
geos., with C. A. Clerk next. The seoond beat went to Fouracres 
in 18-f with Parkis next. These four were oonseqiiently left 
in the final. This first day was ended, and the seeond well (or ill) 
began by a danoe very generously and kindly got up by some of 
the reeidents of the station, for the special benefit (?) of the 
students. 

The seoond day’s proceedings began with a flat race, 100 
yards for native students. It was won by Goviuda Menon, with 
Govindrao Sapre second in 11 ~ seos, The next event was 
the long jamp, in whioh J. Brown cleured 18 feet 11 inobes, and 
Fouracres 1 7 feet 5^ inches. Govinda Menon was the best of the 
natives, taking the prize with less than his first heat leap of 15 feet 
9^ inches. Mill Raj only did 13 feet 9 inches, but would do a great 
deal better with practice. 

The next event was the open flat race, 100 yards. It was 
won by R. R. Fouracres in 10 — | - secs., G. F. Matthews being 
abont a yard behind. Tbe hurdle race for native students, 120 
yards, over 10 flights, gave rise to some excitement, and was won 
oy Govinda Menon in 22 secs., with Mul Raj close up. The high 
jump was then brought off, the best being F. Edwards, with 4 feet 
10 in. The prize for natives was taken by Govinda Menon, who 
jumped in fine style and was not far behind The next event was 
one in which a good deal of interest was taken, namely, the open 
hardies, and it produced a first rate competition. The winner was 
D. A. Allan, in 17 -J. secs., with Fouracres bud Parkis well 
up. The win was a very popular one, for the junior class whioh 
Allan represents, has but few Europeans to emulate the records 
set by their seniors, and maintain the School’s reputation in the 
hranoh of sports. A flat raoe, 100 yards, for school and forest 
servants was won in excellent time by an outsider who slipped 
himself in among the competitors and was dulj disqualified after 
setting the raoe in high class style. The half mile was tbe last of 
the races proper, and was not the procession that these long raoes 
often are. It was won by F. C. Purkis in 2 min. 25 seos., Four- 
acres taking seoond prize. The final events was the tug-of 
war, seniors v. juniors. The latter made a gallant struggle, opt 
were nevertheless pulled over twice. Tbe prizes were then dis- 
tributed by Mrs. Gradon, eaab recipient being heartily cheered. In 
the unavoidable absenoe of tbe Director on duty, the Deputy- 
Director in very few words, thanked Mrs. Gradon for distributing 
the prizes and the visitors for having so greatly contributed bv 
their presence to tbe pleasure and success of the meeting, whicn 
then olosed by the students giving hearty cheers for Mrs. Gradon, 
tbe visitors, staff, Ac. The usual arrangements were made to keep 
the ground by a detachment of Police, But nothing less than a 10 
foot wall would convince a Debra crowd that there was any place 
dosed to it. 
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A Menace of Treelessness, 


Generally speaking, says a writer in the “ New York Tribune," 
the growth of American industries is canse for satisfaction. To be 
able to say that exports of some leading commodity are now 25 
per oent. greater than a year ago, and 100 per cent, greater than 
ten years ago is highly gratifying. Yet exceptions to the rule are 
quite conceivable. If it should appear that the growth of trade in 
any important product was tending to exhaustion of native resources 
and consequent domestic embarrassment and disaster, the 
circumstances would give rise to apprehension rather than pleasure, 
and economical wisdom would suggest the direction of efforts 
toward the restriction of that industry or toward such modification 
of it as would avoid the evil results threatened That is the case 
at present with the lumber trade. It is a legitimate and important 
industry, and one that should he so cherished as to insure its pro- 
fitable permanency. But it is now growing at a rate which threat- 
ens in the near future its own self-exhaustion and the reduction 
of this country to the deplorable and ruinous Btate of treelessness. 
The facts cannot he concealed and should not he ignored. 
Throughout all the older States of the Union forests have long 
since practically disappeared. Only a few straggling and stunted 
remnants remain of the superb sylvan growth that once clothed 
every hillside. The effect is apparent. Streams that once flowed 
constantly the year around, are now overflowing torrents for a few 
weeks and dry for months. Springs have dried up Soil has 
become arid and sterile. Droughts are more frequent. Agriculture 
is less profitable. The evils that afflict the treeless countries of the 
Old World are beginning to be felt. Nor are the newer States of 
the Far West exempt. Their abundant forests are disappearing 
like snow in springtime, and in their place are coming changes of 
climate, disturbances to the water supply and the whole train of 
evils that forest-destruction inevitably entails. 

It is idle to point to the vast expanses of untouched woodland 
that still remain, and boast that they are inexhaustible. They are 
not inexhaustible. On the contrary the time when they will all 
have been destroyed is now within measurable distance. It is 
easily within the lifetime of men now living. This year, as already 
stated, our exports of lumber are about 25 per oent. greater than 
last year, and 100 per cent, greater than ten years ago. Even at 
the present rate of cutting, the forests would not last long. But 
at such an increasing rate their disappearance is startlingly oloee 
at hand. Nor is that all. The figures cited are only those of 
exports. Domestic consumption is increasing still more rapidly. 
The single item of wood-pulp for paper manufacture means an 
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enormous destruction of timber never dreamed of a generation ago. 
The lumber industry cannot, of coarse, be abolished Tree-cutting 
must continue Bnt it is high time such regulations were adopted 
and ngidly enforced as will prevent the utter destruction of forests. 
This is entirely possible Not the mere amount of lumber cut, but 
the amount destroyed, wasted by careless and injudicious methods, 
is what most counts Every one who has visited a great lumber 
camp knows that more material is destroyed than is sent to market. 
The smaller trees not large enough for marketable timber, are 
regarded as mere incumbrances to he slashed and bnrned and got 
out of the way in whatever fashion may be readiest The ground 
is thus entirely cleared The great beds of moss and leaf mould, 
hitherto perennial reserves of moisture, are dried up The soil and 
rocks are exposed, and the country transformed into a desert. 
What should be done is evident The Bmall trees should be care- 
fully preserved, so that they may in turn grow to foil Bize, and 
meantime Bhade the ground and preserve the forest conditions. 
Lumbering should, in brief, mean a judicious thinning out, not a 
wholesale destruction, of the forest. Tree planting should also be 
practised on an extensive scale, forest fires be more scrupulously 
guarded against and the woodland area of the oountry be systemati- 
cally cultivated instead of ruthlessly raided Other nations ne- 
glected the lesson lon r , but have learned it at last, and now enforce 
it with a strictness that here might seem despotic. Bnt this nation 
is bound to come, sooner or later, to some such system of forest 
conservation, and it will be fortunate if it does not reach it through 
the ruinous experience of treelessness 


Kino from Myristica malabarica. 

An astringent, red, resinous substance obtained from the sap 
of various trees of tropical countries is known as Kino. The best 
medicinal kind which contains 75 per cent of tannic acid comes 
from the Indian Kiuo tree Pterocarpus Marsupium , Boxb, while 
Bengal Kino is obtained m the form of round tears of an intense 
ruby colour from Butea frondosa Kino is usually used in 
medicine for its astringent properties in cases of diarrhoea, chronic 
dysentry, Ac. 

Among the vanons specimens obtained for the museum of 
the Royal Gardens from the International Forestry Exhibition 
held m Edinburgh in 1884, was a peculiar dark resinous substanoe 
labelled 44 Kat jadikai ” or Kino obtained from Myntltca malabrtca* 
It formed part of a collection oi products made by Mr. Rhodes 
Morgan, District Forest Officer, Malabar. 
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In appearance the substance is very much like that obtained 
from Pierocarpu* Marsuptum , It has since been examined by 
Professor Edward Schaer, of Strasburg, who has communicated an 
interesting account of it to the Pharmaceutical Journal (4th aeries 
Vol. Ill p 117), from which the following extracts are taken i — 

“ Professor Warburg, of Berlin, has kindly forwarded to me 
a sample of an extract or secretion resembling official Kino which 
with well known liberality had been put at his disposal by 
the Director of the Royal Gardens, Kew. The sample question 
is labelled Kat jadikai, that is to say cutch like product of }adkai 
(Tamil name for Mynttica), and known to be produced by incisions 
in the bark of Mynttica malabanca , Lam , m Southern India, 
showed m its exterior appearance more direct analogy to the well 
known Malabar Kino than to the ‘ Kats ’ of Acacia (Cutch) or of 
Uncarta (Gambler) It consisted like official Kino of smaller 
or larger angular transparent pieces of Jeep garnet colour in thin 
fragments it was not altogether unlike small broken dragon’s 
blood in some respects, and the latter name has been used some” 
times by natives and merchants for some kind of Kino (from 
P ter tear put indteus and P. ennaoeus) 

“ Not having been acquainted before that time with kmo-hke 
products from the genus Mynstica^ and following the suggestion of 
Professor Warburg, who was then preparing a monograph of the 
Mynsticaceoe, I at once proceeded to a closer examination of the 
new substance, availing myself of the latest observations concern- 
ing the natural history of the different kinds of Kino, especially of 
the drug derived from Pterocar put Marsuptum (Malabar Kino). 
Not only on its external appearance but also m its behaviour to 
water and other solvents, the ‘Kat Jadikai’ or kino from 
Mynstioa malabanca agreed almost entirely with Ptercarpus kino, 
giving a reddish, slightly turbid solution of feebly but perceptibly 
acid reaction to ltmus paper The other physical qualities, for the 
most part proved to he the same as those described by Hanbury 
and Fluckiger ( Pharmacographia II Ed, lb79, p 195) The 
same may also may be stated coDoenng the more important and 
characteristic chemical reactions when compared with the chemical 
behaviour of official kino ” 

Professor Schaer thus summarises the result of his investiga- 
tions into this and some other kinds, the produoe of species of 
Mynstica. 

I The dried juices of the bark of several Asiatic species of 
Mynsttca, for instance M malabanca Lam , and 1/. fragrant, 
Houtt , as regards their appearance and physical qualities, show 
bat little difference from the official Malabar Kino 

II. These substances, which may be termed Myristica 
Kines, agree m the chemical reactions due to their contitnents, 
in all important points, with the Kino of Pterocarpus Martuptuw t 
It can therefore be stated drugs of a very annu l ar cbaiaobMp 
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and pa rtly of close resemblance to offioial Kino, are to be 
found in the families of LeguininoscB ( Butea , Pterooarpus , 
Millettia ), Saxifragateae (( eratopelalnm), Myrtacett (Eucalyptus, 
Angonhora ), and M> n^ticaoeee 

III. The Mgrfsttca Kino differs, as far as can be observed 
from the Pterocarpus Kino, ani probably also from Butea and 
Eucalyptus Kino, by containing, in the crude state of the ins- 
pissated fresh jui'e, smiller or larger amounts of a distinctly 
crystalling calcium “alt, vtz cilcium tartrate, suspended m, and 
depositing fiom, the liquid juice By this characteristic admix- 
ture it can be easily distinguished from the official Kmo, and 
probably also from other Kinos of commerce 

Whethet this new substance might ever be obtained in com- 
bination with the production of nutmegs and mace, so as to play 
the part ef a commercial drug, will depend upon a still better 
knowledge of its qualities, its formation m the living plant, its 
quantitive relations and similar questions. 
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PRODUOll TRADS1. 


Churchill and Sim’s Circular. 

4th October , 1897. 

East India Teak. — There is no change to report in the 
market for this wood in London. The deliveries are small for the 
month, 1,289 loads against 2,481 loads in September last year. 
The figures for the first three quarters of 1897 are 13,157 loads 
against 16,264 loads in the same period of 1896 The engineers 
strike is affecting the trade in teak for the time by cutting down 
the mam source of demand m Great Brifam. The ground being 
lost cannot altogether be made up, although a settlement might 
well result in a special demand for accumulated arrears A con- 
tinuance wonli soon divert this demand to foreign ports. 

Rosewood — East India.— Is asked for and small lots of 
good logs would sell well. 

Satinwood— East India — sells very slowly, and there is a 
considerable stock m hand 

Ebony. — East India. — G ood wood, in small lots, would 
realise fair prices. 
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PRICE CURRENT. 


Indian teak 

per 

load 

£10 10s. 

to 

£15 10s. 

Rosewood 

99 

ton 

£8 

to 

£10 

Satinwood 

99 

sup. foot. 

5d. 

to 

ISd. 

Ebony 


ton 

£7 

to 

£8 


Denny, Mott nnd Dickson’s Wood Market Report. 

LONDON, 1st OCTOBER, 1897. 

Teak. — The landings in the London Docks last month were 
1,455 loads as against 2,626 loads for the corre«ponding month 
of lost year ; whilst the deliveries from the Docks into consump- 
tion were 1,288 loads as against 2,809 loads delivered ia Sep- 
tember, 1896. The London stocks now analyse as follows : — 

10,505 loadsof logs, as against 8,655 loads at the Bame 

date last year. 

2,416 „ planks, „ 2,338 „ „ 

15 ,, blocks, ,, 112 ,, ,, 


Total ... 12,985 loads „ 11,105 loads,, „ 


The deliveries have been disappointing, as London has not 
been so seriously affeoted by the engineers’ strike as the ship- 
building centres. Indifferent wood continues to accumulate, 
and may give trouble to realise ; but the very moderate stocks 
of wood of good quality not only continue to fetch high prices 
bnt practically monopolise the demand for rolling-stock purpose!, 
whicn, since the troubles in the shipbuilding industry, has been 
tile ohief outlet for teak. 

The figures for the past nine month*, however, show a marked 
ihlling off, ooth in imports and consumption, viz 

13,902 loads imported into the Docks from 1st January, to 
30th September, this year, against 17,607 loads for the 
corresponding period of last year. 

And 12,839 loads consumption 1st January this year to date, 
against 16,301 loads for the corresponding nine months of 
last year ; 

showing a rednotion’of about 21 per cent, on the imports, and, 
rather onrionsly, the same in the consumption. The imports 
wonld have shown a very alarm.ng falling off had not wood of 
bad quality been shipped to fill up tin gap ; and the natnral 
-objection of consumers to such low class wood probably accounts 
for the falling off in consumption, as the rolling-stock industry has 
been quite as active this year as last. 
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Planks have been in good demand, although the proportion of 
inferior importation continues, as in the case of logs, to increase. 

A notioeable feature of the market has heen the maintenanoe 
of a good standard of quality in the shipments from Bangkok, 
which has greatly helped to dissipate the prejndioe whioh the 
recklessly bad shipments of some years back had oansed. Many 
good judges now prefer the well-converted straight and good 
cube Bangkok logs to the increasingly crooked, badly converted 
and smaller cube logs from Moulmein and Rangoon, whatever 
may be olaimed as to the milder and better texture of the wood 
grown in Bunnah. It is certain that the Barmah shippers must 
take more care with their shipments if they seek to maintain 
the old preference. 


MARKET RATES OF PRODUCE. 
Tropical Agriculturist , October, 1897 , 


Cardamoms 

per lb. 3s. 

to 

8s. Id. 

Croton seeds 

per cwt. 50s. 

to 

60s. 

Cutch 

„ 9s. 3d. # 

to 

32s. 6d, 

Gnm Arabic, Madras 

per ton. 20s. 

to 

55s. 

Gnm Kino „ 

„ £45 

to 

£55 

Indiarubber, Assam 

per lb. Is. 9d. 

to 

2s. 4d. 

„ Burma 

„ Is. 4d. 

to 

2a. Id. 

Myrabolams, Bombay 

per cwt. 4s. 3d. 

to 

ft. 

„ Jubbnlpore 

” 4g * 

to 

7s. 

„ Godavari 

„ 3s. 9d. 

to 

5s. 6d. 

„ Calcutta 

„ 3s. 6d. 

to 

5s. 6d. 

Nux Vomica, Good 

„ 7s. 

to 

7s. 6d. 

Oil, Lemon Grass 

per lb. 2gd. 



Orchella, Ceylon 

per cwt. 10s. 

to 

12s. 6d 

Sandalwood, logs 

per ton. £30 

to 

£50 

„ chips 

„ £4 

to 

£8. 

Sapanwood, 

„ £4. 

to 

£5. 

Seed lac 

per cwt. 70s. 

to 

60s. 

Tamarinds (Madras) 

„ 4s. 

to 

6s. 
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Nitrogen and Forest Crops. 

Forest trees are little behind agricultural crops in their 
demand for nitrogen This element, in association with carbon and 
water, forms the varied and important group of proteids, compris- 
ing, among other things, the fundamental basis of every living cell, 
namely, protoplasm Accepting the figuies of the Bavarian for- 
esters, a beech forest, for instance, may produce annually 3 000 kilo- 
grammes of wood and 3,000 kilogrammes of leaves, dried at 100*0. 
The 3,000 kilos of wood contain 15 to 25 kilos of nitrogen, since 
this element constitutes from 5 per cent to 8 per cent of the 
whole The leaves also, when they fall will contain 30 kilos of 
nitrogen or thereabouts, hence, unless the nutrition and consequent 
production of the forest are to diminish some 45 to 55 kilos of m 
trogen, per hectare must be forthcoming to make up the loss In 
agriculture, there is an essential difference, in that field crops have in 
general a greater need for nitrogen, and return little or nothmg to 
the soil, while the forest, at the close of each growing season, re- 
turns to the soil in the form of dead leaves the greater part of 
what it has borrowed Field crops leave behind little beyond their 
roots, and in the case of turnips, beet, &c not even this Hence 
the necessity of applying green manures stable litter, nitrates, 
ammonia salts, <fec, to obtain a continued fertility Soils like the 
black earth of Russia, which need no manure, are extremely rare 
A forest is never manured, but m spite of the continual loss of 
nitrogen by decomposition and by the removal of wood, vegetation 
flourishes indefinitely, and the soil becomes even richer in nitrogen, 
as is seen m the re-clothing of bare areas What then are the 
causes which bring about a gain instead of a loss ? Ihe question of 
manures has raised the most lively and still undecided con- 
troversies in agriculture, but forests are ou a somewhat different 
footing, and require separate consideration 


* 1 Translated by F Gle&dow from an article by £ Henry, in the 
Revue dee Eaux et For fit* 
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Gains The forest soil may gain nitrogen — 

1 By the plants or soil abstracting it from the air or from 
rain, &c 

2 By deriving it from matters returned to the soil by plants 
or animals 

3 By the fixation of gaseous nitrogen, either by living 
plants, or by dead organic matteis, or by the soil 

There seem to be no other possible causes of increase m the 
quantity of combined nitrogen 

Losses The soil loses nitrogen — 

1 By the removal of the plants or wood produced As 
already stated, this consumption is about 50 kilos of nitrogen per 
hectare, per year, of which about 20 kilos are removed as wood 
and do not return to the soil 

2 By the amount of combined nitrogen carried off in 
drainage water 

3 By the amount of combined nitrogen which decomposes 
and returns to the air in the gaseous state 

There Beem no other possible causes of loss On balancing 
these two accounts, it will be seen whether the soil has become 
richer or poorer in this important but scarce constituent Chemi- 
cal analyses made at sufficient intervals will be of great assis- 
tance Let us examine first the losses These are caused prin- 
cipally by the removal of wood Of the two other causes, the 
loss by drainage watei s does not occur in forests because of the 
absence of nitrification in forest soils It is only nitrates that are 
carried off in drainage water It is in fallows and in fields, especi- 
ally after manuring, that the loss by this cause is greatest 

In 1895 M Deherain found, in the water drained from four 
plots, from 110 to 130 grammes of nitrogen m the nitric state, per 
cuoic metre Fiom these figures, combined with those represent- 
ing the variable quantities of water drained off more or less as 
the soil bad been more or less worked, he concluded that 84 to 144 
kilogrammes of mtrogeD per hectare were carried off by drainage 
Nothing of the sort happens in the forest, where I have satisfied 
myself that even on limestone soils there is no nitrification 

On the 20th May, 1897, I took 10 samples of soil from 
neighbouring spots, some in forest, others in the open. Of each, 80 
grammes were triturated in 25 cubic centimetres of distilled water 
After a day's maceration, one or two drops of the solution, let fall 
into 4 drops of sulphate of diphenylamme, will produce a blue cloud 
if there is but a trace of nitrates This reaction is extremely 
sensitive If one centigramme of ) itrate of potass be dissolved in 
a litre of water, a single drop of tfife solution let fall into the 
4 drops of diphenylamme produces almost immediatly a bright 
blue cloud 

Thiee samples of soil taken from a bare place in the Belle- 
fontaine nursery, not having been manured for two yearB gave 
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the reaction distinctly Two samples, taken 50 yards off, m 
the forest, under a nigh polecrop of beech, showed no sign of 
nitrates. A sample taken inside tne nursery itself, soil covered 
with matted grass, &c, but sheltered by an old beech, gave no 
sign, neither did two samples, taken from the woods of M tiinzelm 
On the other hand, two samples, one taken from a fresh ploughed 
field below the nursery, the other from near Maxdville, gave dis- 
tinct indications Boussingault during his fine study of nitri- 
fication, long ago remarked the want of nitrates m the forest soils 
of Alsace Ebermayer also, the eminent Munich Professor, m 1888 
published an important paper “ on the nitrates in forest soiIb and 
trees *' “ The examination of more than 100 samples of boiI, from 

* as many different spots, mostly in the mountains of Bavaria, 
showed that forest and peaty soils are nearly or entirely free from 

‘ nitrates while field and garden soils manured with night soil, 
1 stable litter, liquid manure, &^, are all rich m this valuable 
‘ plant food Even the black earth, which is sometimes found in 
‘ considerable thickness in certain forests of the Bavarian Alps, is 
‘ almost entirely free from it Thus, according to Ebermayer, the 

* microbe of nitrification is not found in forest soils or peats 
‘ In other words, in all soils whose humus is of exclusively 
1 vegetable origin the general conditions are quite opposed to 
‘ nitrification, and the decomposition of the nitrogenous principles 
4 ot vegetable matter seems limited to the formation of ammonia — ” 
4 (Grandeau ) 

M Br4al also has reported that there are no nitrates m the 
soil either of forests or of meadows As nitrification requires the 
presence m the soil of alkaline substances, the absence of the nitric 
ferment might be due to the want of lime or to the acidity of the 
forest soils examined Therefore I thought it desirable to repeat 
the experiment in the For6t de Haye where the surface soil is very 
thin, rests immediately on limestone, and has but a poor covering 
of dead leaves If nitrification is not found m such a forest, it is 
found in none The first trials were negative but too few to be final. 
I shall therefore take up the question again at the end of the 
summer, when the season is most favourable to the progress of 
nitrification 

If nitrates are not formed m forest soils, it may perhaps be due 
to the presenoe of other ferments which reduce the nitrates as soon 
as they begin to form M M Gayon and Dupetit, Dehdrain and 
Ma^nenne, have proved that, in a reducing atmosphere, the decom- 
position of nitrates is brought aboat by microscopic organisms, 
which they have called Bacillus denttrijicans because they act m 
a sense oontrarv to the Bacillus mtnficans , which produces nitri- 
fication. M, Brdal has shown that these denitrifying organisms, 
which exist in straw, and doubtless m all vegetable d4bna y de- 
compose nitrates, partly by forming organic compounds, and 
partly into gas which is dissipated m the air. M Br4al says that 
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“ in the soil of permanent meadows and of forests, where there is 
so mnoh dead vegetable matter, this aerobio nitrate-reducing 
ferment must be plentiful and an obstacle to all nitrification ” Fur- 
ther, all experimenters agree that in nitrification, that is to say, 
m the transformation of ammoniacal salts or of primary amines 
into nitrates, there is a constant evolution of gaseous nitrogen if 
oxygen is in excess Thus whether, there is nitrification or not, a 
part of the combined nitrogen, the exact amount not being easily 
determined, disappears as gas, without profit to the crop 

The causes of loss then are two One which is considerable, 
amounting to a score of kilos, results from the removal of the crop 
The other, less important, but uncertain m quantity, is the disap- 
pearance into the atmosphere of some of the nitrogen which in its 
various tranformations attains the gaseous state 

We now come to the causes of gain The first is the com- 
bined nitrogen brought to the plants or soil by the air or by ram, 
snow dew, fog, &c Liebig, Boussingault, and others have shown 
that these natural elements contain ammonia and nitric acid 
Boussingault found in lain from 0 11 to 3 49 milligrammes of 
ammonia per litre In 1853, the mean was 0 42 mg of ammonia, 
and 0 18 mg of nitric acid Fog contained, when condensed to a 
liquid, from 2 56 to 49 1 mg ot ammonia per litie At six 
German stations the amount of combined nitrogen in rain varied 
between 0 29 and 13 mg per litre The quantity varies with the 
looality and the year Messrs Lawes Gilbert, ana Way estimated 
the combined nitrogen received per hectare at 8 k^os per annum 
At Proskau, the amount was 23 kilos at Regent aide 17, at Inster- 
bourg 6 2, at Kuschen 2 1 These quantities, though varying 
widely are always small There is also in the air a very small 
amount of carbonate of ammonia, which can be absorbed by the 
leaves or by the soil as shown by Sachs, Schloesing, Mayer and 
Muntz Schloesing found, as a general mean foi a whole year, 

2 25 mg of ammonia in 100 cubic metres of air, Muntz found the 
same His experiments begun in 1886 and ended in 1895, 
show that vegetable juices, whether acid or alkaline, absorb 
ammonia with as great avidity as a 2 per cent solution of sul- 
phuric acid does up to saturation point Living leaves have only 

3 to 5 per cent of the absorptive power possessed by vegetable 
liquids, and M Muntz draws the conclusion “ that agriculture 
‘ cannot expect any great assistance from atmospheric ammonia 

* Some, indeed, is received, but no more than is derived from the 

* ammonia and nitric acid absorbed from the air by ram We 
‘ shall not be far from the truth in estimating the sum total of 
( these sources at 5 to 6 kilos per hectare ” It is certain that 
though the ammonia brought down by ram is not appropriated by 
the leaves, it is none the less absorbed by the soil, equally with 
potass and phosphor 10 acid, not an atom is lost In the case of 
nitrates, we cannot be so certain Nevertheless, seeing the 
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scarcity of these salts in forests, and the avidity with which plants 
take them up, it is probable that the whole is utilised The ab- 
sorptive power of the soil for ammonia is such that it takes up not 
only what is brought by ram, but also that contained in the air, 
derived principally, according to M Schloesmg, from marine 
evaporation M Schloesing’s ingenious ideas on the circulation 
of combined nitrogen over the surface of the earth are well known. 
M Schloesing’s experiments on dry and moist earths, with and 
without lime, have shown that the soil takes ammonia from the air, 
and yields none to it Dry earth incapable of nitrification natural- 
ly absorbs less ammonia than moist earth, in which, during the 
summer nitrification is incessant , in the latter, the ammonia is 
continually transformed into nitrates the tension is never m 
equilibrium, and the earth is always ready to aosorb alkalies from 
the air to an indefinite extent Consequently the absorption is 
only limited by the rapidity of nitrification 

In a month and a half from the 1st August to the 15th Septem- 
ber 1&75, two lots of fine dry eirth not favorable to nitrifica- 
tion exposed to ^he air, but sheltered from ram, increased their 
percentage, the soil with lime from 0 747 mg to 2 504 the Boil 
without lime from 0 219 to 4 145 mg The absorption is necessarily 
limited by the equilibrium of tension in this case but it is otherwise 
with a moist soil, favorable to nitrification M Schloesmg found 
that the hectare m 14 days took up 2 590 kilos, and again m 18 
days 4 097 kgm or for the first soil at the rate of 63 kgm and for 
the second 53 kgm , per annum But as nitrification only goes on 
in summer, these figures must probably be reduced to half But 
we need not concern ourselves much with this point, since we have 
seen that there is no nitrification in forests Even when moist, 
and m the height of summer forest soils alw tys behave like dry 
bare soils, so that in forests we have only from 5 or 6 kilos 
(Muntz) to 10 or 15 kilos (Bertholot) received per hectare, whether 
through direct absorption of gaseous ammonia, or through ram, &c 
This quantity is quite insufficient to make good the 20 kilos of 
nitrogen removed in the wood, and the loss through the return to 
the gaseous state of part, of the combined nitrogen m the soil If 
there were no other sources to make good the loss, the forest soil 
would become continually poorer, which is not the case There 
must then be other sources Before it had been ascertained that 
certain plants have ths power of fixing atmospheric nitrogen in 
their tissues, it was held according to M Schloesmg, that the 
above difference of loss and gam was made good by the continual 
supply of ammonia brought for France, principally by west winds. 
This was the commonly received theory until Hellriegel and Wil- 
farth showed conclusively that leguminous plants possess nodules 
infested by bacteria which fix atmospheric nitrogen, thus proving 
the accuracy of the ideas enounced by G Ville and by Berthelot, 
but disputed by most until 1886 



NITROGEN AND FOREST CROPS. 


The second canse of gain consists in the nitrogenous matters 
annually returned to the soil in the form of vegetable and animal 
refuse. But this is not a true gain, sinoe these matters belonged 
originally to the soil to which they do but return. It is merely a 
restitution, and partial at that, since some is lost by becoming 
gaseous in the process, and much more is lost with the wood re- 
moved. The forest can only be supposed to become richer in 
nitrogen by assuming that the quantities obtained from the air and 
from rain are greater than those lost in the wood and by dissipa- 
tion into the air, an assumption which no degree of optimism can 
warrant. 

There is, however, a possible third cause of gain. If the soil 
or the plants could draw from the atmosphere direct some of its 
free nitrogen (which is four-fifths of the whole) without its having 
to be first combined with hydrogen or oxygen, there would no longer 
be just grounds to fear that one day the available supply of nitro- 
gen will become insufficient for plant life, and consequently for 
the continuance of animal life on the earth. On the contrary an 
inexhaustible reservoir of nourishment would be available. It is 
well known that animals can fix directly in their bodies neither 
the atmospheric nitrogen, nor ammonia, nor nitric acid ; they 
obtain all their nitrogen from the proteid matters of plants Up 
to 1888 it was supposed that plants could indeed assimilate the 
two latter, but not the former. The principal advances since 1838 
are as follows: — 

1838 — Boussingault’s experiments began. He found a slight 
gain of nitrogen in clover and peas, none in wheat or oats. With- 
out forming a decided conclusion, he is inclined to think that 
leguminous plants can fix nitrogen from the air. 

1849-1852. M. George Ville made experiments, and stated 
that plants can assimilate gaseous nitrogen. 

1851-1853. Boussingault made a second most careful set 
of experiments and concluded that gaseous nitrogen was not fixed 
by plants, not even by leguminous plants (lupins, haricot beans). 

1861. Lawes, Gilbert, and Pugh, at Rothampstead, in order 
to test these contradictory statements, made experiments lasting 

3 years. They took the most minute precautions, and their results 
confirmed those of Boussingault. 

In 1879 it seemed that M. Grandeau was fully entitled to say 
“The matter 13 settled, plants do not absorb free nitrogen/' 

Nevertheless the prudent conclusions of the English chemists 
were less decided in the case of leguminous plants than in that of 
the gramineous class. In 1861 they wrote “after many trials 

* with gramineous plants, and after varying the conditions of 
‘growth very widely, no assimilation of free nitrogen has been 
‘ recognised. In the case of leguminous plants, the growth was 

* less satisfactory, and the limits of variation were less, but the 

4 registered results show no assimilation of free nitrogen. Freth 
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* experiment s with theee plants , m more favorable circumstances , are 
'desirable” 

To Hellnegel and his co-workers was reserved the honor of 
executing these desirable expenmen ts, of carrying them oat in a 
manner that left no room for doubt or controversy, and of clearing 
up at last an obscure and difficult question whioh had been ardent- 
ly worked at and discussed by chemists and agnonltunsts since 
the days of Pnestely, Ingenhoutz, and de Saussure, a hundred years 
ago The paper of Hellriegel, Wilfarth, and their collaborators 
dates from November 1888, though the principal conclusions had 
been announced m 1887 In the meantime there appeared some 
few researches on the fixation of nitrogen by the soil and by 
plants, of which the principal are the following 

1873 M Deh6ram published experiments showing that 
atmospheric nitrogen can combine with certain ternary substances, 
cellulose, glucose, &c , and as a corollary, with the decomposing 
matters in the soil But M Schloesing showed causes of error in 
these experiments, repeated them more carefully, and found no 
fixation of nitrogen 

1875 M Berthelot assorted that certain non-nitrogenous 
organic substances, cellulose, benzine, turpentine, &c, with the 
aid of electnoity, can fix the nitrogen of the air 

1885 Ten years later, M Berthelot found a new and more 
general type of fixation of gaseous nitrogen, namely, the slow but 
incessant action of clay soils and of the microscopic orgamsims 
found in them 

1886 In a second paper he discussed the nature and propor- 
tions of the organic matter contained in these sods, matter which 
is the fundamental basis of the whole edifice formed by these 
nitrogen-fixing micro-organisms 

M Berthelot next studied the fixation of nitrogen, not merely 
in sandy clays and kaolins, but m the vegetable mould itself ; 
and m a later memoir, its fixation m vegetable mould by the aid of 
plants “ In fine ” he says, “ there was fixation of nitrogen m 
‘considerable quantities 

‘1 In sands and clays, as well as m mould, without vegetation ; 

* 2. In the combination of plant and soil, when vegetation 
was introduced ” 

Thus, when HellnegeTs memoir appeared, it was already 
known through the work of Berthelot that soils with their con- 
tained micro-organisms can fix atmospheric nitrogen , bat none of 
these micro-organisms were known, none had been isolated and 
seen , nothing was known of their mode of action, neither did 
their hypothetical presence in the soil explam the remarkable 
aptitude possessed by leguminous plants for prospering in a soil 
tree from combined nitrogen, and for hoarding up in their tissues 
considerable quantities of a substance which could not be shown 
to exiBt in the soil. 
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For a long time botanists bad been aware of the existence of 1 
nodules on leguminous roots W oronine m 1866, was the first to 
draw attention to innumerable corpuscles of their protoplasm, 
much resembling protococci and bacilli, and he considered them 
as microbes living m a symbiotic union with the plants, and 
manufacturing food for the benefit of the firm But nobody 
thought of any relation between the radical tubercles and the 
fixation of nitrogen The great credit of Hellnegel lies in the 
clear and decisive discovery of this relation His memoir marks 
an important date in agionomic science, and its principal conclu- 
sions are as follows — 

“ The assimilation and production of cereals, barley, and oats, 

1 were almost uniformly nil in a soil without nitrogen, whether 
( sterilised or not 

* By addition of nitrates, these plants underwent a normal 
4 development, more or less directly proportionate to the quantity 
4 of added nitrates (90 to 100 of dry soil to 1 of nitrogen ) 

4 Nothing tended to show that these plants obtain, or might 
4 obtain, any appreciable quantity of nitrogen from other sources 
4 for their nutrition 

4 The leguminous plants tried, peas, serradeMes, lupins behaved 
4 exactly like the cereals in a sterilised medium that is to say, their 
4 growth and assimilation were practically ml 

‘This is the same result as Boussingault obtained m 1863 
4 Nitrates produced the same effect on them as on oereals 
whenever nitrogen was present in very small proportions 

‘In a soil without nitrogen, leguminous growth was sure to be 
4 obtained by adding a slight mixture of fertile soil Not only was 
\normal vegetation obtained, but often even a luxuriant develop 
* ment, ana in this case, the crop often showed a great exoess of 
‘nitrogen which could not possibly have come from the soil ” 

The necessary conclusion was, that the small portion of fertile 
soil added had contained the germs of bacteria which attached 
themselves to the roots, produced nodules there, and set up a 
process of transferring gaseous nitrogen from the air into a com- 
bination with the substances of the plant These facts have now 
been thoroughly verified, and as M Deh^ram says, “ agricultural 
4 practice has taken advantage of them , it has, by means of a 
1 dressing of fertile earth, succeeded in making leguminous crops 
4 grow on soils that had hitherto been refractory ” Quite recently, 
M Maz4 has shown that leguminous plants have to furnish to the 
nodular microbes the organic nitrogen necessary to start the early 
generations Once well established, the microbe begins to manu- 
facture and may fix from the air as much as two-thirds of the total 
amount of nitrogen contained in the soil 

Forest soils especially the sandiest and poorest, abound m 
leguminaceae, and it is especially in this case, when the soil pro- 
vides insufficient combined nitrogen, that the plants help themselves 
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to the necessary quantity by taking it from the air In 
many forests on sandy soils, brooms, fnrze, Ac , with Cytisns, 
Ononis, Ac form a large part of the undergrowth, while on 
limestone soils, some of the same or other leguminaoeae, Calycoto- 
ma, Cytisns, Coromlla, brooms, Ononis, Adenocarpus, Ac, serve 
the same purpose Thus Hell Hegel's discovery is of interest to 
foresters, by pointing to one of the causes which compensate the 
loss of nitrogen from forest soils 

I think there is however, a more important und general com- 
pensating cause, hitherto ignored, namely, the fixation of nitrogen 
from the an by lead leaves lu November 1894, in the ForSt de 
Haye, I gathered off the young oaks and hornbeams, the dead 
leaves which had not }et fallen to the ground I dried them first 
at the temperature of the laboratory, then at 100 °C The oak 
leaves contained 9 7 o per cent ot moistuie, md the hornbeam 
12 70 per cent The nitrogen in the oak leaves was 1 108 per 
cent and in the hornbeam leaves 0 947 percent Of oak leaves 
dried at 100 9 C, some 48 96 grammes (equal to 53 130 grammes 
air-dried) were put into a zinc box 50 c m square having at the 
bottom a slab of limestone and at the top a galvanised iron wire 
netting Another lot of the same leaves weighing 53 54 gram- 
mes dry at 100 C, were put into a similar box with a slab of 
sandstone ( “ gres bigarre,” or “ bunter sandstem”) Two other 
lots of hornbeam leaves, each weighing 43 65 grammes dried at 
100 * C, were put into two other similar boxes 

These boxes were exposed in the open air, on a support 60 c 
m high, protected from any possible emanations from the soil 
and from any possible source of ammonia The object of this 
experiment was a double one, (1) to study the relative rapidity of 
decomposition of the leives, accorlmg as the} la} on limestone or 
sandstone, (2) to follow the qualitative and quantitative changes 
occurring in both the mineral and organic substances, until their 
complete conversion to humus Most interesting to me, among 
the organic matters were the nitrogenous products 

Given that humification, or the decomposition of dead leaves 
in presence of air, is essentially due to micro-organisms, as I 
showed m 1886, and ou the other hand, that this decomposition, 
being active, demands the presenoe of m} nads of microbes, one 
ib led to study their action Being themselves ohemically nothing 
but little masses of protoplasm, t e nitrogenous matter, they 
would probably make good the loss in the leaves by dissipation of 
gaseous nitrogen But if among these many microbes, there should 
be any kinds possessing the same precious faculty as that of the 
nodule microbe, it might be expected that they also would similarly 
enrich their hosts, the leaves My experiments showed the latter 
supposition to be really the case In December 1895, after being 
exposed to the air for a year, the oak leaves lying on limestone 
oontained 1 923 pet cent, of nitrogen, aDd the hornbeam leaves on 
ndstone oontained 2 246 per cent dned at 100 as before. 

65 ^ 
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The gum was thus 0 815 grammes of nitrogen per 100 grammes 
oak leaver and 1 299 grammes of nitrogen per 100 grammes of 
hornbeam leaves The original percentages having been 1 108 for 
oak, and 0 947 for hornbeam, it is seen that the amount of 
mtrogou was about doubled 

During this year, the oak leaves lost 21 62 % of their original 
weight at J00 y C and the hornbeam leaves 2d Ul % Making the 
most unfavorable supposition and granting, what is very unlikely 
viz that this loss all came 1 10 m the ternary compounds, and that 
no soluble ammomcal compounds, nitrates, or amides, were formed 
at the expense of the onginal nitrogen of the leaves, and carried 
off by suiface waters, the \ ercentage 1*923 bemg referred no 
longer to the weight of the leaves in December 1895, but to 
their weight at the beginning of the experiments becomes 1 508 
Similarly the percentage 2 246 becomes 1 727 The absolute 
gam of nitrogen then was really 1 508 — 1 100 = 0 400 % of 
the original weight for oak, and 1 727 — 0 947 — 0 780 % for 
hornbeam 

This gain of nitiogen is very important, since even in the 
latter case, it leaches half oi two thirds of the original percentage 
Assuming that each autumn the soil receives 3 dOO kilos of dead 
leaves this represents a total of 22 4 kilos of nitrogen from 
hornbeam loa\<s, and 13 2 kilos of nitiogen from oak leaves or 
about the quantity absoibed in the formation of wood This 
greatest cause of nitrogen loss m forest soils is thus at once 
compel sited the activity of the dead leaves in appiopriatmg 
atmospheric nitrogen This capital fact now explains the most 
general, if not tb ) \ i incipal, reason for the well-known 

and long admitted beliefs tbit foiests not only improve the 
soil but constitute the only culture which is capable of 
inducing veiy poor soils to bear periodic field crops The leaf 
covering of the soil, already so ingbly valued by foresters for 
its physical and chemical services thus, by its faculty of appropria- 
ting nitrogen from the air, aoquires a new claim to our appreciation, 
now, I believe, brought to notice for the first time 

As already stated, M Berthelot, in his experiments of 1885, 
showed the fixation of nitrogen in sands, clays, and mould In 
1868, M M Gautier and Drouin stated “ that humus, and even 
‘ humic acid made chemically from sugar and acids, are able to 
* fertilise soils, either natural or artificially compounded of silica, 
‘lime aud kaolin, whether with or without vegetation, by enabling 
‘ them to become richer in nitrogen, that the only soils capable of 
‘ fixm to the atinosj bene nitrogen or ammonn were bare soils con- 
‘ taming organic matter, and that humu« compounds are a necessary 
‘ condition of this fixition My experiments, nowever, refer neither 
to humus nor to soil, but to dead leaves still hanging on the 
branches, and which, though exposed to the air for two years, 
were in no sense reduced to humus, that is to say, a black and 
matted substance having lost all trace of vegetable organisation. 
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The oak and hornbeam leaves were indeed black, bnt perfectly 
recognisable The discovery of M. M Berthelot, Gautier, and 
Droum» that humus, with or without soil can fix gaseous nitiogen 
is too limited, and does not cover the whole fact, for the leaf as 
soon as it is dead, and as long as it preserves.its shape, possesses 
that precious faculty 

Leaves are indeed most admirable organs All their lives 
they work haul at the formation of photic materials necessary for 
the present and future life of the tree The) die when the external 
atmospheric conditions no longer permit them to work But before 
dying they store up in the tree m a \ lace of safety, those rare 
and valuable substances, nitrogen, potass phosphorus, which in the 
spring will till into being a new suit of haves, just t. 9 h ird- 
working as their forbtar® In falling, thoy ciri) with them the 
smallest possible quantity of these substances, the caput mortuum 
which was lucapible of removing itself into the twig9 md hr inches 
But even in deifh they hasten to begin a new work for the troe 
which produced them. So soon as fine weather comes roifnd they 
provide food for myriads of micro-organisms which show their 
presence and ictivit) by a free evolution of caibomc acid, and 
which include acertun number which are able toabsotb notonly 
oxygen, but nitiogen itself, aud utilise it in the constitution of 
their protoplasm 

The two other boxes, containing oak leaves on sandstone, and 
hornbeam leives on limestone, were left for 2 vears, from December 
1894 to December 1896, exposed to the air Moieover, in May 1816 
1 added to each box 50 grammes of fine soil from the Foret de 
Haye, after previously ascertaining the quantities of water and 
organic matter contained The nitrogen analysis showed results 
perfectly concoidanf with the previous ones , 1 73 % in the oak 
leaves dried at 100° C on sandstone, and 2 15 °/ Q for hornbeam 
on limestone, or a little less (from 0 1 to 0 2 °/ Q ) than the previous 
years figures, that year having been one in which the microbes 
were rather active But these figures are^still much greater than 
the original percentages, showing a relative gain of 0 b %. for 
oak, and 1 0 % for hornbeam During these 2 years, the oik leaves 
lost 29 64 % of their weight, and the hornbeam leaves lost 28‘6 % 
of their weight 

Again, granting, to render the appropriation of nitrogen more 
conclusive, that the 28 % to 29 % lost included no nitrogenous 
matters, there was nevertheless an absolute gam of 1 22—1 11 = 
0*11 °/ m of the mitial weight for oak, and of 1*53—0*95 = 0 58 
7. for hornbeam 

Tracing a curve to represent the percentage of nitrogen in 4 a 
leaf, from its birth to its transformation into humus, it is seen 
that the fall of the leaf corresponds to a fall, followed by a rise 
again, dne to the appropriation of nitrogen These are the figures 
for oak leaves , — 
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Thus, if in nature things proceed as they did in my experi- 
ments, the 5*300 kilos of dead leaves, annually falling on to the 
heotare, oontain at the moment of fall I per cent, of nitrogen, or 
33 kilos of nitrogen altogether, in 206 kilos of nitrogenous sub- 
stances. 

After 2 years, the leaves of oak and hornbeam, which had 
been exposed, as in the forest, to all the atmospheric influences, 
lying on a slab of limestone or sandstone, so as to retain moisture 
as much as possible, were quite black, but perfectly recognisable, 
both oak and hornbeam, notwithstanding the supposed inferior 
durability of the latter. They were far from attaining the state of 
humus. 

For the complete exhaustion of the subject, and the removal 
of all possible doubts, it would be neccessary to isolate the micro- 
organisms which feed on the leaves and fix the nitrogen, to breed 
them in pure cultivations, and demonstrate directly their absorp- 
tive faculty by the diminution of the definite volumes of nitrogen 
in which they would be kept, as was done by M. M. Schloesing 
junr. and Laurent for the leguminous bacteria, but these points 
are beyond my competence, and can only be elucidated by bacte- 
riologists. 1 have sent these nitrogen- fixing leaves to M . Mac6, 
who has kindly undertaken to study them. 

Among those soil mioro-organisms whose nitrogen-fixing 
function has been clearly determined, there is, beside the legumi- 
nous bacteria, perhaps only one, the Clostridium pasteurianum, 
recently discovered by Vinogradsky, which need be mentioned. 
1 oan do no better than here give the opinion of an acknowledged 
master in bacteriology on this subject 

“ Vinogradsky starts from the faot that the assimilation of 
4 nitrogen is a widespread phenomenon in tbe soil of fields and 
' pastures, that there is difficulty in accounting for it by the action 
4 of a few plants or algee, and thinks that this assimilation must 
4 be brougnt about by microbes, especially by those which are 
4 satisfied with a medium rich in carbon but poor in nitrogen. 
4 He has sought for aud found them by the method of selective oul- 
4 tivations. Here are his conclusions. 

44 Out of 10 microbes obtained from soil, not one, not even 
4 Aspergillus, could assimilate free nitrogen. 
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“ Not one of the miorobes could develop in a medium totally 

* free from nitrogen and the Clostridium pasteunanum is m this 
‘ respect unique It alone oan fix enough nitrogen for its needs 
* from the beginning to the end of its growth 

“ The author allows, contrary to the opinion of M Berthelot 
‘that the faculty of fixing nitrogen is not very common in miorobe 

* society and is a special attribute of one or few species, of which 
‘ one alone the Clostridium pasteunanum, is at present known ” 

In the conclusion drawn from a recent study of the same 
subject, M Claude Fermi says — 

* Among the micro-organisms studied by me I found none 
‘cultivable in solutions of pure saccharose which were capable 
‘of fixing nitrogen from the air In this respect my conclu- 
sions confirm those of Vinogradskj ” 

As for the supposed fixation of nitrogen by certain of the 
inferior algrn this action ought to be recognisable in forests 
where those algee are found, but it appears not to be due 
to the algee themselves, as M M Schloesmg junr , and Laurent 
thought, but to the colonies of bacteria which live on them 

“In pure cultivations ” siys M Kossowitch “free from 
bacteria, the algee do not fix nitrogen But when exposed to 

* light and aided by the bacteria, they can produce the effect 
‘ directly by furnishing the micro-organisms with the hydrooar- 
‘ hons necessary to their development Being better nourished, 
‘ the bacteria develop freely, and consequently fix a rapidly in- 
1 creasing amount of nitrogen ” 

M Bouilhac has also noticed that the fixation of nitrogen oan 
occur through the association of certain algee and bacteria 

Certain authors, like M Stoklasa of Prague referring to the 
assimilation of nitrogen by lupins, even attribute a more effective 
action to the algee and baotena of the soil than to the nodnle 
bacteria 

Though the fact of the assimilation of nitrogen by plants is 
now beyond dispute, its mechanism is still very obscure It is but 
seen darkly, as yet very few are known of those organisms whose 
function is to compensate the losses of combined nitrogen which are 
incessantly going on throughout the world Ten years ago, the only 
compensatory cause that could be mentioned was the combination 
of atmospheric nitrogen with the hydrogen of water under the 
influence of electricity 

Bacteriologists will now find a profitable field for investiga- 
tion m the deem leaves of the forest, at the time when they are 
the seat of active decomposition brought about by aerobic micro- 
organisms, (the class whose technique is at present best understood,) 
end they will probably soon be able to add a few names to the 
short list of known nitrogen-fixing microbes 

As the result of my experiments, which are still being continued 
with varying material and under various conditions, I think I have 
demonstrated one of the causes, perhaps the most important, cer- 
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certainly the most general which produce the effect of continuous 
improvement in forest soils. Owing to the chemical reactions 
being more prolonged and active in forest then elsewhere, mineral 
nutritive substances become more plentiful in forest soils This 
has long been recognised. But since the acquisition of definite 
knowledge as to the smallness of the quantities of combined 
nitrogen supplied by the air, and by rain, &c , it has been difficult 
to account ior the real and ample supply of nitrogen Thus the 
forest, the great benefactress, is not content with giving]us wood 
and all its derivatives, a crowd of minor products, the protection 
of mountains from erosion, the freshness of its shade, and the 
charm of its greenery, it is also the greatest and the cheapest means 
available for enriching the soil with two groups of substances 
as rare as they are necessary, namely nitrogenous matters and 
mineral nutriment, enahling, with time, but without cost, the 
poorest soils to supply the needs of agricultural crops 


Obituary— Mr, C. H. Hobart Hampden. 

We much regret to hear of the death m October last while at 
home on furlough, ot Mr C H Hobart-Hampden, Deputy Con- 
servator of Forests, Burma Mr Hobart-Hampden, was only 
34 years old, and had put in the whole of his '2 years service in 
Burma 


II.-OOEREBPONDENOE 

txtra Pensions for the Forest Department. 

Referring to an extract taken out of the Englishman ” on 
the above subject, oi, as it is there termed “The Gnevancesof the 
Forest Department,*' in the issue of the Indian Foi ester for 
January la«t, the Department can well afford to shelve th® “equa- 
lity ” question and base its claim to the extra pension on the dis- 
tinct asset tion ( of the Secretary of State himself ooth in Parliament 
and in bis own Despatches, to wit — 

(1) No 188 Financial, dated the 21st September, 1893, 
paras 13 and 11 

(2) No 230 Financial, dated the 26th December, 1895 (de- 
clining to re-open the question and re-iteratmg the fact that the 
Heud ot the Department m any Piovince will be entitled to the 
extra pension) let alone the statements made in the Coopers Hill 
Prospectus of 1894 and following years. 
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Our claim now is that the orders conveyed in Despatch 
No 109 dated the 9th July, 1896, entirety ignore the principles 
under which these extra pensions are now granted to all Depart- 
ments of the old Uncovenanted Service and run counter to the 
distinct assertions given in the [above Despatches, one of which 
(No 230 dated 26th December, 1896) was actually forwarded by 
the Government of India to Local Governments for information 
and for communication to all Forest Officers appointed from Eng- 
land, in Revenue and Agricultural Department ^Forests) Circular 
Res No dated the 16th March, 1896 presumably in reply 

to the many memorials they had received on the subject 

All we need now ask is that the Secretary of State will fulfil 
his promises given after much deliberation and careful considera- 
tion and surely we have a right to expect this 

So far the Forest Department has been treated as no other 
Department of the old Unconvenanted Service and it is question- 
able whether the result does not absolutely deter men from retiring 
rather than confer a boon on the Department at large 

“ 1894 ” 


Dry Rot in Deodar trees. 


I am sending you a section of a deodar log for your inspec- 
tion You will observe the ring of dry rot in the centre and I 
shall be glad if you can suggest the cause This i& a very common 
form of decay found in the tree in the Kashmir valley I have 
marked trees mvself for felling, which to outward view looked 
perfectly sound, yet on being felled were foun 1 to be useless for 
timber from being docayed m the manner seen in the specimen 
sent I do not remember to have seen such a thing in the deodar 
trees of the Ravi valley or in Pangi, nor yet in any other valley 
of this State, except the forests* above Baramula in the Kashmir 
valley proper 

Kashmir , ) C. MoD. 

25th October ) 


Sir Richard Strachey and Indian Forestry. 

With reference to Sir Dietrich Brandis’ article on “ Sir 
Richard Strachey and Indian Forestry” in the September No of 
the Indian Forester perhaps it would interest both Sir Dietrich 
and Sir Richard to learn that the Forest Department of Bengal 
prepared no less diem 2,16,000 broad gnage sleepers of Sal in 
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the Singhbhum Forest for the Rai-Bareilly — Benares Railway- 
between the 1st February, 1696, and the 1st October, 1897. 

A. E WILD, 

Conservator Forrbtb. 

Dated 20th November , 1897 Bengal 

The after-Training of Cooper’s Hill Men. 

Could you prevail upon Mr. k Scrutator,’' whose letter on 
the aiter-training ot Coopers Hill meD appeared id the October 
number of the Indian Forester, to reveal his identity to an ad- 
miring world ? It would be interesting to know where and how 
he has contracted such a sovereign contempt for theoretical 
knowledge in general and the Coopers Hill man’s in particular 
Can he be one of those gifted individuals who has been able to 
become, in his own estimation at any rate, the 4 Ideal Forest 
Officer” without preliminary training of any sort ? It so, a little 
moderation in referring to others less gifted than himself is the 
humble suggestion of 

“SPIFLICATOR” 


III.-OPB 1 IOIAL PAPERS & I1SJ TRlLLIO-BJCTORI 


Report G A. C. Bourne , Esq. D ,S r , F R S > Superintendent 
Government Museum , Madras , on the destruction of pnckly-pear 
with the aid of the cochneal insect or other parasite. 

Experiments — As soon as I had undertaken to investigate 
this matter I selected a clump of the ordinary yellow-flowered 
pnckly-pear ( Opuntia dillenn) growing m the Museum grounds 
and also procured from the Agri-Horticultural Society’s gardens 
plants of the red-flowered species ( 0 . cochtnellifera ) and of three 
other species (0 decumana , 0. monacantha and O.spinostsstma ), 

i then examined the insects sent to the Supermtendent of the 
Government Museum with the Proceedings of the Board of Re- 
venue, Mis. No 3,844, dated 4th August, 1896, and satisfied 
myself that these were cochineal insects of the so-called “wild” 
variety ( Coccus cacti , var. Grana sylvestns ). 1 procured a fresh 

supply of these from Ganj&m and thanks to my instructions with 
regard to the packing having been most carefully carried out and 
to the fact that it happened to be the most suitable time for the 
transfer they reached me alive and I was able to experiment with 
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them The time for the transfer was the most suitable, because 
the young insects were just ready to be hatched, and it ib only 
just after hatching that they will migrate from one leaf to another 
and so from one plant to another they very «oon fix themselves 
and the females at any rate never move ag un 1 might have had 
supplies month after month witlout securing this exact stage 

By carefully attaching portions of the leaves bearing preg- 
nant mothers to my own plants, I got the young to migrate and 
many fixed themselves on all my species of cactus 

The specimens sent w^re all attached to the red flowered 
cactus, although some leaves of the yellow flowered species were 
also packed m the basket 

The insects which attiched themselves to my clmrp of yellow 
flowered cactus exposed to the un died within a week and the 
rain removed all traces ol them Those on the same species 
which 1 had growing in a pot and shaded from the full sun, lived 
considerably longer but the only ones which lived for any length 
of time — 4 months — were those on the red flowered species ( 0 
cochmellifera) They all ultimately died and disappeared and 
although I still watch the plants there is no trace of their re- 
appearance nor does our knowledge of the life history lead me to 
expect that there ever will be I failed therefore to rear the 
cochineal injects in Madras, \ ut had this been my object knowing 
that it his been done before, I *houl 1 have tried a^un taking 
even greater preciutions to protect the young insect* The pro 
sent object is, however, to destroy tl e prickly-pear and it is 
obvious that if tried on a large scale the experiment could not be 
accompanied by any special precautions for the protection of the 
insects 

2 Historical risumi — The historical evidence weighs en- 
tirely against the practicability of destroying prickly-pear by the 
cochineal in*ect The literature of the subject is very voluminous 
and I propose to give here a very bnef i^sum6 only 

There seems to be no doubt but that the cocl meal insects and 
the cactuses are all introductions and the net result has been that 
the yellow-flowered cactus has thoroughly naturalised itself, while 
the cochineal insect has just managed to struggle on here and 
there 

There is evidence that cochineal insects were introduced five 
times between 1795 and 1883 with a view to the establishment 
of the cochineal industry in the country In 1807 Government 
offered a reward of £2,000 for its successful introduction It 
never became thoroughly established It was, however, possible 
that, although a fine variety of the insect best for industrial pur- 
poses would not flourish a wilder variety might become more or 
less naturalised , this has occurred to a small extent and the idea 
of utilising this to destroy prickly-pear has been from time to time 
put forward 

t>G 
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From 1862 to 1868 repeated experiments appear to have been 
made on a large scale at Raichur, Atur, Palman^r, Madras, Bel- 
lary, Secunderabad, Pall&varam and other places in some cases 
with a certain measure of success. This partial sucoess is in itself 
1 consider, a strong aigument against the utility of repeating the 
experiments. They obviously ultimately failed— as the prickly- 
peai has not been eradicated in those localities — and were evidently 
after a time abandoned. It is, on the other hand, clear that 
during the experiments, the insects were widely distributed and 
the reports of success in some places show that it took a thorough 
hold only to die out in time, while the prickly-pear must soon have 
sprung up again 

3. Remarks on other parasites . — I have only up to now been 
able to find one other parasite attacking prickly-pear ; that is a 
mycelial growth which is reported to have caused great damage 
to a prickly-pear hedge at a salt factory in the Nellore district. 
I seoured specimens and found the disease to be a mycelial growth 
which, by gradually indurating the epidermis and blocking the 
stomata, caused the whole substance of the leaf to rot. I preserv- 
ed the specimens aud watched their gradual decay, and some 
time after this was complete and the leaves had dried up, they 
began to sprout and put forth healthy young leaves. This is an 
instance of the extraordinary vitality of the plant I endeavoured, 
but unsuccessful!} , to infect a clump of piickly-pear in the 
Museum compound with this disease which leads me to think that 
unfavourable conditions in the soil or climate must have favoured 
its spread on the spot 

4. Conclusion — I shall continue to observe and experiment 
in regard to this matter as opportunity offers. I am hoping to 
visit Ganjam on a botanical tour in December- January and snail 
then examine the Coccus on the spot where alone it appears to 
have persisted in any qoantitv, but my present opinion is that it 
is impracticable to destroy prickly-pear in the manner suggested. 
The Coccus belongs to an extremely obnoxious group of insects — 
the plant bugs— -and supposing a wild variety were to spread all 
over the country aud to have eaten up all the prickly-pear, I think 
it is possible — I cannot say probable — that it or some species, 
which might have spread with it, would turn to some other plant 
for food and become an infinitely greater pest then the prickly- 
pear. This argument applies with great force to a mycelial 
growth or other parasite which might prove less selective with 
regard to its food than the cochineal insect has. 


Ceara Rubber. 


The Madras Government has recently issued a resolution on 
the experimental cultivation of Ceara rubber in the Malabar 
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district. The experiments have not been very enoouragmg but the 
Government is of opinion that the matter should be kept in mind 
and that it should be considered whether the cultivation cannot be 
improved. The following are the reports which form the subject 
of the Resolution. 

Report by M % R Ry V S Guruuatha Ptllat , Acting District 
Forest Officer, South Malabar , dated Nilamhur 
bth February , 1897 

4 In January 1895 one hundred Oeara rubbei trees were tap- 
ped in Iravallikavu both morning and evening, each tree was 
tapped six times, i e , twice a dav for three days and 10 lb of 
rubber was collected which was valued at 1 shilling 6 pence to 
1 s 9d per lb in England ’ 

‘In the latter end of December 1896, 309 trees were tapped 
and 24 lb. of rubber collected ; the largest tree tapped, i e , 3 feet 
9 inches in girth gave 8 o 7 of soli 1 rubber and the smallest, i£ , 
inches la girth gave £ of an oz , on an average 1 oz per tree 
was collected * 

4 Method of Tapping — A few trees were tapped by making 
incisions on the trunk of various shapes and little cups made from 
leaves were pinned underneath to receive the milk, but it was 
found that no milk could be collected in this way The milk 
trickling down the stem from the incisions was after three days 
peeled off in long strips which gave a few grains of rubber per 
tree, but the rubber was of good quality, i e , clean and very elastic 
and free from disagreeable odour * 

4 The other trees were tapped as follows , the large roots near 
the surfaoe were laid bare, and incisions 1£ to 1 inch long and ^ an 
inch apart were made on the exposed roots with a bill-hook and 
the milk collected in little pits dug in the ground under the roots 
to receive the milk The trees were tapped twice a day for three 
days, i e , between 6 to 10 a m m the morning and between 4 and 
6 p M m the evening and on the next morning the milk was found 
to be coagulated m hai d tongues These were removed and the 
tree tapped again as before 

4 It was noticed that the trees bled more freely in the early 
morning than late in the daj , i e , a tree tapped at 6 A M would 
bleed for 10 to 15 minutes, while those tapped later would only 
bleed for 5 or 6 minutes as the heat caused the milk to set moon 
quicker and olog the milk ducts Again trees growing on moist 
alluvial soil bled more freely than those growing on dry soil ; a 
small sized tree with a girth of 21 inches standing on good moist 
soil and little distant from the surrounding teak gave 4£ oz of 
rubber, while a tree growing on dry soil and surrounded by teak 
though 37 inohes m girth gave only | oz of rubber Particular 
notice was taken of the trees tapped in January 1895, the incisions 
made then were completely healed and those that bled well then 
bled freely even this year From this it is plain that soil and 
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surroundings have a good deal to do with rubber-producing quali- 
ties of the Oeara ’ 

4 In March and April 1896 attempts were made to tap but with 
little success, the trees bled but little ; the weather being too dry 
and hot and the trees leafless ; the best season to tap is between 
December and February.’ 

4 From the experiment tried it ha 3 been noticed that trees 
planted 20 yards apart, i, e , 100 trees per acre (the soil being 
favorable, ; e., deep moist alluvial soil) will produce on an average 
4 oz of solid rubber per tree per annum when 8 feet in girth in 
about 18 years * 

Report by Mr . II. Tireman, District Forest Officer, Forth 
Malabar, dated Manantoddy , 29 th August, 1897. 

‘ Twenty-three Ceara rubber trees were tapped at the end of 
May this year The average girth of these trees was 21 inches. 
The yield was 8 oz. of rubber. These trees were tapped three 
times on three consecutive days. They had never been tapped 
before In July during a break in the rains, 67 trees, all of 
which had been tapped last September, were again tapped once. 
Their average girtn was 27 inches and the yield was 20 oz. I will 
do some further tapping after the rains are over I do not, 
however, think that the Ceara rubber is of any use as a rubber 
producer, compared with Ficus elastica and Hevea Brazillensis.' 


VI -EXTRACTS, NOTES -A.NT> QC7ERIHS. 


The Significance of Afforestation in Preventing 
and Correcting Torrents. 

BY DR F FANKHAUSER. 

Address delivered before the Bern Forestry Association , 

June 1 8th, 1897. 

In every forest there are three more or less distinctly marked 
divisions — the collecting area, the channel oourse, and the heap of 
ddbris. It is in the collecting area that the principal mass of 
water is gathered which goes to form a torrent. Single drops 
falling on the topmost ridges flow together down their bare sides 
in fine thread-like streams and there unite again into larger and 
larger brooks. While mere drops wash away only earth and sand 
(thus indeed loosening the hold of larger ropky masses) the brooks 
overoome stones and coarser material. 
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Thus even in the collecting area erosion begins The mass 
of waters descending on all sides is received in the valley bottom 
by the channel coarse In times of freshets the raging torrent 
rashes down its narrow bed The angry flood, weighted with 
earth, sand and stones tears away and undermines fresh material 
from the bed and sides of the torrent Robbed of their foundation 
the projecting banks give way and add to the moving ddbns 

Large slides sometimes block aod obstruct the streams until 
the whole mass, softened by the water, gives away to the pressure 
and moves on as a so-called 4 Muhrgang ” with destructive force, 
bearing everything before it 

When the torrent emerges from a narrow bed into the level 
plain or a larger valley, its force diminishes The rubbish is then 
heaped up now on one side now on the other into a heap or cone 
of debris or it may be washed away by a larger stream or river 
The most striking phenomenon in every torrent is its chang- 
ing amount of water The Rhine at Basle, for example, vanes 
between its lowest and highest level as one is to twenty While 
the Tessin increases from one to one hundred and fifty, and many 
a iorrent with restricted collecting area increases a thousand fold 
This is due to the fact that in a bare collecting area scarcely any 
water is soaked up by the soil The largest part flows down steep 
slopes and meets irom all sides almost simultaneously in the valley 
bottom Demontzey (French general forest inspector) relates 
that in a certain outburst of the torrent of Faucon in the Lower 
Alps seventy per cent of the rainfall, or about 65,000 cubic meters 
of water had flowed off in twenty minutes, carrying away three 
times this amount in volume of earth and gravel 

The danger of torrents depends on different circumstances 
Firstly, as a matter of course, the amount of rain is decisive. 
Long, persistent rams are more perceptible in the rising of large 
rivers In mountain torrents the shorter thunder storms and 
cloud bursts which last from half an hour and supply an enormous 
mass of water have more effect 

Storms accompanied by hail are most especially to be feared, 
tearing up the naked soil, causing mud aod stones to be washed 
away with great ease and force 

The same amount of rainfall will thus have a different effect 
according to the nature of the soil and lay of the land The wider 
the collecting area and the higher up its slopes extend, the greater 
will be the mass of descending waters, and the steeper the descent 
the greater will be their velocity and undermining force 

The less power of resistance in the soil the more it is swept 
away by the water On this account, we have m Switzerland the 
most terrible torrents in loose glacial debris 

From what has been said it can be inferred what means are 
to be used m conquering a torrent On the one hand we can try 
to make the stream bed more solid and capable of resistance, and 
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break the force of the water as much as possible On the other 
hand the flow of water in the collecting area can be retarded by a 
sufficient cover of vegetation which will prevent the starting of 
floods The first is accomplished by protective works, the other 
by afforestation 

The most important aid of a technical description is the 
“ Thalsperre ” By moans of solid transverse dams, behind whioh 
the debris is blockei, the stream is prevented from digging a 
deeper bed 

At the same time the rate of flow is diminished by these falls, 
and by leading it into mid-channel the bank is protected from 
erosion Various sorts of bank protection serve this purpose 
Every impartial observer must admit that in the matter of works 
for the correction of torients, we in Switzerland as well as else- 
where, have accomplished wonders, and the results are most 
conspicuous 

Many dangerous torrents have been tamed by engineering 
efforts, to which a large number of places owe the security of life 
and property against the devastating force of the elements 

But the conquest of a torrent b) means of engineering 
constructions alone has also its dark <-ide Where a simultaneous 
improvement of conditions regulating the water sources is 
neglected, constructions in older to withstand for all time the 
dashing of poweiful floods must not only be built very solidly but 
must be maintained continuously in their original condition 

This point assumes great importance even where stone suit- 
able for the works is easily accessible, bet ause it is a question of 
using a passive and perishable means to oppose living forces, which 
are inexhaustible ana constantly oporating 

The conditions are especially unfavorable where a durable 
material is lacking, and wood has to be used for these constructions 
Unless constantly under water wood has a minimum durability 
Wooden works, as many instances prove are unfortunately effec- 
tive only 10 or 12 years It oould easily be computed from works 
already built and tho^e contemplated what an enormous quantity 
of wood is required for building and repairs A large part of the 
yield of our forests would be necessary to supply material, let 
alone the exorbitant sums required for construction and main- 
tenance 

This is an evil inseparable from tbe method of rendering 
torrents harmless to the mountain regions by means of such 
constructions alone But the bad results of this system are equally 
apparent in the thickly populated fruitful low regions, causing 
here even gi eater and more disastrous harm 

On aocount of the great cost of building and maintaining 
these works it is generally necessary to confine them to the chan- 
nel course, and to stop here tbe main sources of erosion Bat as 
we have seen, erosion begins not here but m the uppermost 
collecting area 
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The gathering of debris is not prevented by the construction, 
only lessened. Every little side rivulet delivers its quota, and in 
the course of decades all these washings count up to a considera- 
ble quantity As long as the newly built “ Thalsperren ” (dams) 
are not filled up, sand and stone are held fast behind them, and the 
results are satisfactory But when the leveling prooess is complete, 
the brook then pours at flood times its material over the dam as 
easily or more so than before it was built From the brooks the 
sediment gets into the rivers, and these again when they are 
treated in like manner carry it off into the low lands As sedi- 
ment cannot be dissolved by water it lemains where the fall is too 
slight to carry it further, and causes a raising of the level of the 
river bed Thus in 10 years the Rhine bed at Buchs m Canton 
St Gallon had risen about a metre lhe high water dams must 
naturally be raised in proportion, and this can go so far that at 
last the river bed becomes higher than the surrounding country 

It is easy to calculate what eminent danger ensues to neigh- 
bouring lands from these conditions, in spite of successive costly 
raising of the barriers 

But this is not all As the river rises the level of the under- 
ground water also rises until at last the valuable adjaoent fields 
are converted into maish land, and expensive drainage canals are 
made necessary One work leads to another and jet affords no 
permanent relief, because instead of holding the ddbris back 
among the hills it is only carried further on, and thus at great 
expense the trouble is shifted from one place to another, not 
overcome 

You see gentlemen, that all technical constructions of this 
sort only aim at providing a barrier As the French engineer 
Surell in his famous study of torrents has so aptly said, they are 
measures of defence, but they do not lessen the power of the 
waters, they only compel them for a moment to keep certain 
bounds Entirely different is the effect of the forest Of course 
it is not a question, as many mistakenly suppose, of foresting the 
overhanging banks and sides of a torrent to prevent undermining 
and land slides A wood is as powerless as the <oil itself to resist 
a torrent, and succumbs witb the soil to the rush of waters. Bnt 
m the uppermost collecting area a forest growth holds the aooamn- 
lations from heavy ram falls and hail storms, and thus prevents 
the great and sudden swelling of streams 

Only reflect that the leaves of a medium aged beech forest if 
spread out wonld cover 8 times the area that the growth m ques- 
tion occupies, and it will be quite apparent that even in the hard- 
est downpours almost one-fifth of the water is intercepted by the 
foliage, and thence flows slowly down the trunks or passes off in 
vapour. 

Still greater is the quantity of water whtch is taken np by 
the soil cover, and held fast as thongh by a sponge 
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The small flow from out of a dense forest cover even in heavy 
tain falls, is so long delayed that a large part trickles into the 
ground, which in the forest is in a soft and porons state, and also 
intersected by a network of canals, caused by the decay of roots 
where trees have been felled, which serve to carry the water 
rapidly down to lower strata. Quite different is the state of affairs 
in open country. Here on bare slopes the largest part of a rain- 
fall is obliged to run off over the surface. 

If, therefore, we are able partly to stop entirely the flow of 
water, partly to delay it, we can prevent extraordinary freshets, 
and as it is only these which cause devastation, and a torrent 
under ordinary conditions is not productive of any considerable 
harm, this sort of regulation of the discharge puts an end to the 
possibility of devastation. We transform a torrent into a wood- 
land brook, which instead of being a curse to the region, thanks 
to its even and constant water supply, may become a blessing to 
agriculture and industry. 

It will be seen that the torrent to be conquered is attacked 
by the forester at its source where its forces are as yet scattered, 
and thus easily tamed. Here by means of fore station we are able 
on the one hand to retard the water, on the other hand to secure 
the soil. In this way only is a lasting remedy of the evil possible. 
If you dispense with this means of help, which nature herself 
applies when not intercepted by man, the constructive treatment 
of brooks in every difficult case is only a palliation, and sooner or 
later retribution follows, unless at the same time the most impor- 
tant cause of freshets iB recognized, and the steep slopes of collect- 
ing basins, which have been cleared of wood by ruthless stripping, 
are re-clothed. 

I could demonstrate the correctness of this view by countless 
examples of new forest plantings in Southern France, which, 
partly with accompanying enginering constructions, partly without 
them, have beon the means of subduing and rendering harmless 
for all time the most dangerous and devastating torrents. 

One of these instances only need here be mentioned. 

The Labouret is a little valley of 113 hectares in surface 
extent in the department of Lower Alps, in the collecting basin of 
one of the tributaries of the Durance. 

Up through this valley and at its upper end over the pass of 
Labouret the long and important highway leads from Montpelier 
to Coni. Previous to 1860 the region in question was entirely 
barren, so that even the sheep found nothing more to nibble. 
In every Btorm the water rushed down the steep naked banks with 
great velocity ; it dug countless deep gullies in the soil (composed 
of Lias-Marl), and in the gorge became a resistless torrent 
which undermined both banks, causing landslides which tore away 
the roadbed, now here, now there so that traffio was continually 
interrupted. Conditions were indeed so serious that the Labouret 
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became notorious far and wide as a place of terror Such reputa- 
tion may indeed have been well founded, as the engineers knew no 
other way out of the difficulty than to propose a new route, the 
cost of which was estimated at 400,000 francs 

This was the situation in the summer of 1862 when the first 
attempt of the sort m the French Alps was made, viz the arti 
heal ‘ regazonnement an 1 reboisemenr of the Labouret (in 
other words the fixing of the soil by stocking with grass and trees ) 
In 1874 the principal protective and cultural works were finished, 
and notwithstanding that no large constructions had been built, all 
langer for the read w is over To-day, except a few steep hill 
sides not jet sufficiently afforested, jou would find the whole area 
clothed with luxuriant thrifts wood 1 *, and the once Irealed torrent 
of Labouret flows ov< i th< low d uns in the valley bed u hmmless 
streamlet m theshidow of dense thickets of ilders, poplais, a^hes, 
and maples 

Even the severest storms which have since burst upon the 
region have onlv ciu'-ed a moderate rising and mud i in ess of the 
waters and every danger of washing away has entirely disappeared 

This is only m t \ unple on a small scale, but it is af pin able 
for extended water she !*■ us great tieshets are onl> made up of 
a senes of small torrents each one of which can bo treated in a 
similar manner 

In the Western revenues for example, in the department of 
Herault there are two rivers, the Orbe and the Jaur During 
a freshet on the 1 2th of September 1875, within a *ew hours 150 
dwellings weie destiojed ind 100 lives lost causing a total damage 
valued officialh, at o\er tbiee million francs 

In September 189 there occurred in the same department 
still more fearful rainfalls anlflools The vineyirds alone m 
the plain on the lower couisi of the Herault suff* red a loss of 15 
million francs not to mention other extensive devastations In 
the collecting artas of the Orbe and the Jaur where rataniime <x- 
tended new forest plantings had been c irried out, no appreciable 
erosion took pluce Washing away of debris was this time insig- 
nificant, and the water remained comparatively clear 

You see, gentltmen, from these instances bow far the benefi- 
cial effects of well-wooded mountain regions extend, and what 
extraordinary interest we have in Switzerland on behalf of the low 
country between the Alps and Jura, that the forests in the moun- 
tains should be properly managed, and where necessary newly laid 
out on a large scale Mistakes and failures here will be fatal, not 
only for the immediate surroundings, but for the whole country 
The benefits of our Federal law relating to the forest administra- 
tion in high regions are by no means oonfined to these regions 
only, but in a still greater degree are felt by the thickly settled 
low lands, and there is absolutely no foundation for the assump- 
tion that the mountain legions were favored at the expense of the 
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low regions Quite the contrary is the case The law imposes 
considerable hardships and sacrifices upon the mountain popula- 
tions , it restricts the right of control over their own forests by 
limiting the minor products «uch as wood pisture an 1 gathering 
of litter, and it enforces man) other regulitions which for the most 

E art decidedly benefit the low country, and not the mountain m- 
abitants 

The Federal contributions for afforestation are therefoie only 
an equitable and bv no means an alequate in lemnification for the 
sacrifices male in behalf of the whole country 

Perhaps it would he of interest to learn exac tlv what areas 
should be afforest© 1 Although nothin^ can be formulated in a 
few words which would he invariably ippliuabl© it m ty be stated 
that the forestatnn ol u fertile an i pioductive arei becomes neces- 
sary in proportion to its steepness 

The greater the number of steep bire slopes in the collecting 
area of a torrent, the more dangerous is it in i the moie exten led 
should be the iff >re*>tation Ihit the foi m ition an 1 c omposition 
of the soil is a point to consider goes without mying but the valu- 
ation ot the lmd in qin ^tion must al o be included in the calcula- 
tions Where it is worth two or three thousan 1 francs per 
hectare, it maj be better economy to extend the engineeiing 
works, and to decrease afforestation correspondingly 

Yju see therefore gentlemen that what the forestry folk 
reoommend is not a reckless transformation of >aluahle vgncultu- 
ral land into forest Only the least desirable ut ib in the upper- 
most regions aie demanded 1 his last point is in feed of cou«e 
quence Afforestation must reach tc as high an attitude as 
climatic coniitions will possibl} admit of, it possible, to the 
topmost ridge of a steep collecting area 

Further down where the land pays better the area of afforesta- 
tion may be restricted and in the valley bed it need hardl) extend 
beyond the immediate sh >reH on both sides of the stream On the 
other hand, after the torrent is tamed the j lie of 141 ris as well as 
the land won from the river and secured for culture may be 
entirely released and restored to agriculture as compensation for 
the worthless surfaces appropriated in the high regions It is 
very important then, in the treatment of a collecting aiea, that the 
furthest ramifications of a torrent should, first of all and as rapid- 
ly as possible, be covered with a forest growth and at the same 
time the small protective works carried out The amount of neces 
sary outlay for works in the lower sections o ( the stream depends 
upon the effects produoed by these newly wooded regions 

It seems especially requisite to undertake such plantings 
without delay where the corrective works are to be principally of 
wood so that these may not decay before the beneficent effect of 
the newlv created forest are apparent 
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Considering expenditures in this connection, what relation do 
afforestation and protective works bear to one another in Switzer- 
land ? In spite ot every effort on the part of cantonal and Federal 
forestry officnls the area afforested with State aid since 1871 
only amounts to less than 3 000 hectares, an 1 according to the 
sum of expenditures the relation ot afforestation to corrective 
works is about is one million to sixty-three and a half million 
fraucs 

Compare with this wlnt Bruue lus accomplished since 1893. 
Fifteen million fraDcs have hern expen led for purchase und for- 
estation of 02, Ot 0 hectares of barren land not to mention the many 
other plantings undertaken by private persons and communities 
with State aid Onl) eight million francs have gone towards 
works of correction This amount, together with expenses tor 
roads, tran«poit, bull lings, etc makes onl) 46 per cent of the 
total expenditure for constructions and conections as against 98 
per cent consumed hj us for similar ends 

Do you not think gentlemen that France has spent her 
money more adv inta^eouslv than we in Switzerland Every 
outliv tor constructive works is like i debt contracted, unless 
simultaneous forestation is unlertiken which will render them 
nee Hess in the future J he continuous expense of maintenance 
un 1 renewal correspon Is to the interest on the d< bt Sums which 
ire spent tor the increise of fuiest irei are on the contiary not a 
debt but capitil well invested From such a policy j on may 
ex[ (< t not onl) the most perfec t protection, but in the end a con- 
siderable an 1 lroin year to yeai increa ing income 

In re H irl to the coni|ni itive iraounts ex pen led in Switzer- 
land for coriective works an 1 affoiestation, it must be remarked 
that if the outla> has not hnheito ac com \ belied its j ur pose the 
authorities should not he lie 1 respoi -i ble Assistance is forth- 
coming whenever it is sought mi wherever forestation is indi- 
cated the necessity of unlertikiug it is invariable recommended, 
hut I could give you countless examples of communities and corpo- 
rations to whom the matter ot subduing a torrent l* a vital issue, 
who obstinately refuse to resort to cultures on their own ground 
and property, notwithstanding that most liberal appropriations are 
ivailable for defraying the expenses 

Ihe cause of the evil lies in the insufficient enlightenment of 
the people as to the real interests of the country It seems, there- 
fore, an important and worthy undei taking for the Bern Forestry 
Society to start a propaganda for the forestation of the collecting 
areas of our torrents, and foi ea'h member in his own neighbour- 
hood to work for the a< coraplishmeni of this object 


The Forester. 
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The Floss, or “ Silk-Cotton,” of Calotropis procera. 

Calotropis procera is a shrub found in the drier part* of India, 
chief! v in the sub-Hnnal ivan district, from the Indus to J \u lorn , 
in Cential India and the Deccan , md hstributcd to Per 11 ind 
tiopu il Africa Calotropis qiqantea a species only doubtfully 
distinct f i oni C proceia and which has the same vernacular 
names, is recorded as idem icil in its properties and uses The 
sap Melds a form of gutta-peicha, and is also used as a tan and 
dye i mauna is said to exu le from the plant , the bast fibie md 
floss from the seeds ire well-known fibres , the root-bark and Mp 
are medicinal , the wool is used for gunpowder chaicoil, and 
various pirts of the plant are employed for sacred, domestic and 
agricultui il purposes 

These pi mts, C procera and C qiqantea, )ield two distinct 
fibres — (1) a silk cotton from the «eeds known commercially as 
“ ma lar floss ’ ind (2) i rich, white, hast fibre from the birk 
Ihe floss is boft verv white and bis a lx mtifnl Bilk) glos^ , it is 
enn loi <■ d to some extent like the Dutch kipok for stuffing 
pillows, but bis generally teen icgarled is of too slioit stiplo to 
be spun lthou^h, as re^ar Is it possible use in this hrection, u 
Lancashire spmner stated it the time of the ( olonnl and Indian 
Exlnb rion oi 1880, thif he bid overcome the lifhculties and was 
prer are 1 to purchase any quantify But is the pi mt l- onl\ 
tound wild scitterei over a wide area, the supply is limited uni 
lriegular II it can be cultiv ite d ihere seems to be no reason 
wh) a regulai supply should not find a market it i remunerative 
price and at the sime time hi bestowal of ittention to the cult - 
va ion aud selection of seed, the charieter of the flos> mi^ht be 
improved and its length of staple increased 

The attention of the Scientific Department of the Institute 
having been directed by the Government of India to the possible 
utility of this floss, it has been submitted to examination by Mr 
C F Cross, bcieulitn Ilefeiee on Fibres to the Imperial Institute 
and the following results have been obtained The more important 
constants of the fibre, which lias the chemical characteristics of 
lignocellulose, are as follows — 

Moisture 9 0 per cent 

Ash 3 0 „ „ 

/ (Alkali, 1 per cent Na 0 H), 26 2 per cent (loss) 

Hydrolysis { (Acidj l p er cent H 2 S 0 4 ) 24 7 „ „ „ 

Dellulose 69 8 per cent 

Furfural 19 5 „ „ 

Mr Ci oss states that fins floss fibre is an extremely interest- 
ing chemical type, (ontaming as it does a very high and, in his 
experience, unique percentage of furfural He is of opinion, 
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however, that although use may bo found foi some applications of 
floss fibre, its somewhat unfavourable ctiomical cbara tenstics are 
not likely to recommcn 1 it to the spinner, in view of the present 
low price of cotton 

The floss has also been sulmittel to the Expert Referee to 
the Institute on Fibres who h is repoi te 1 that this floss was in 
considerable deman 1 n the markets i tew years ago for fancy 
textile purposes, but that owing to tin lifficulties presented by 
the variations in the quility ot the } artels sup] lied, and to the 
intermittent supplv when requirements arcs the material has 
droppel out of use The qu ilits of the Inlian giowth has, so far, 
proved inferior to the \ rod net ot J iva which is probably derived 
from ( gigantea an lot which small samples nave occasionally 
be n received from Iniia The [resent specimen was of fair 
colour, of rather short staple som whit towy in character, and 
contained an excessive quantity of inferior immature fibre, and 
seel fragments Many vineties ot the floss in question have been 
d alt with most ot them fiom Calcutta wheie it is sometimes 
c tile 1 ‘ akund cotton ’ which were usually inferior to the present 
suti[ le These singles were sold at as low a price as one penny 
[u pound and there was but little demand foi them it that price 
ihe r r i i< in this floas might possibly be revived it a moderate and 
continuous supply could be guaranteed If of gool quality, it 
would realize prices laugmg liom 4 1 to *>d per pound (( f & l 
termsj In [ tcking lor sale, the floss should 1 e handled as little 
is | ossible the [o Is and seeds being entrnl letrovel and the 
floss left in its n itural condition — unopened , any discoloured 
portions should le lemoved and forwardel stpinuel} The bales 
receive 1 here from Ji\a usuall) c mtam 80 to 90 pounds ot floss 
tightly s wn in canv is but not pressed - Imperial Institute 
J mrnal 


A New “Tallow Tree.” 

The French Jcurnal Revue Colomale gives the following 
description of a new tallow tree — The \fynstira surtnamentis 
Roland of Gui ina, and the Mynstica Kombo H Bn of the 
Congo yield a tattv substance ver closely allied to tallow which 
has caused the name of “ tallow tree ' to be tiven them The tree 
to which we now draw attention however belongs neither to the 
same speoies nor to the same family The tallow tree of East 
Africa must be placed in the family of Gvttiferue , at first tht name 
of Stearme-tree (stearodendr m) was given to it, and this was 
afterwards changed to Allanblackra The Allanblackia Stuhlmami, 
Enqler, known m Usumbara under the native name of Msambo, is 
a tall tree, whose rather large fruit-buds, fleshy and of a strange 
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shape, linine 1 lately attract the attention of the traveller The fruit 
which attaius the size of a hnman head, contains a considerable 
number ot seeds, which are extraordinarily rich in a fatty substance. 
It is stated that the seeds of four of these fruits will yield as much 
as 1 to li kilogrammes (say 2 to 3 lb ) of fat This fat is of the 
same stiffness as tallow, and (an be used for making caudles At 
Bagamoyo indeed, this trade has reached considerable proportions 
The wood of the tree which is of a r ed colour could be utilized 
in house-building, and perhaps even for cabinet-making — Imperial 
Institute Journal 


Erythrina indica 

Writing to the Journal of the Bombt) Natural History 
Society with reference to i paper by Mr Woodrow on the pi mts 
of a Bombay swamp, Surgeou-f’aptain Pram remarks — “ I am 
interested in what he ®ays of Ervthrina indi a i® appeiring in 
jour Bomb iv swamps an 1 is having more the aj pearance ot a 
wild tree than othei ex maples near Bombiy hive Ihe tiuth is 
that Ervthrina indica is one of the commonest of Indian sea-coast 
trees all lound the found Andaman*, Nicobai and Burmese Coast®, 
and all along the sea-face of the Sunderbuns it is one of the very 
commonest species but nobody tier found it truly wild anywhere 
except on a sea-coast ’ It ma) interest him ro know that the 
tree is not lnfrequentlv in the drv hills of the Prome District in 
Burma Kurz (Forest t lora of Britisl Burma I 369) ®a^s 
“ strange enough, this sea-shore iree scant ilv re-occurs in the dry 
forest of the Prome Distnct 1 have not examined the respective 
localities, but suspect that there are brine wells or limestone in the 
vicinity ” There is no doubt about its being really wild as it 
occurs in virgin forest miles iway from anv village The tree 
is also reported to be wil i in the Khandei*h Dai gs and Brandis 
Bays that it occurs wild in the Gonda foiests of Oudh 


The introdnetion of Ladybirds and other enemies 
of Insect Pests. 

Ihe Government of Madras has recentlj had under consider- 
ation a proposal made by the Hon’ble Mr H P Hodgson to 
introduce ladybirds from Australia with a view to the destruction 
bv their mean® ot red spider and scale bugs Mr Hodgson has 
offered to guaiantee half the expense incurred if Government will 
take up the matter. 
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According to an article which lately appeared m Nature , the 
entire eradication of the white scale insect has been effected m 
California by the importation from Austialia of its ladybird 
enemy, Vedalia cardmalis , and tbe citius industry of the State has 
thereby been saved. In 1891 tli*» sime State granted 5,000 dols for 
the purpose of sending an expert to Anstr ilia, New Zealand and the 
adjacent countries to collect and linpoit parasitic and predaceous 
insects The expert chosen was Mr Albert Koebele who had pre- 
viously introduced the 1 edilia cardinahs luring the year he was 
employed he succeeded in introducing 60,000 spec imens ol different 
species but pi me ipally lily buds Most ot these haye disappeared 
but a few of them are still abandintly represented in the orchards 
of California, the most important being three difteient species of 
Rhtohms These are s n 1 to hive ilrtady done much good One 
species ]{ ventralis , b 19 boon distributi 1 in enormous numbeis to 
different parts of the State and in some instances has effected the 
entire eradication of the black scale in bully infested orchards. 

The particulai ladybird which Mr Hodgson purposes to intro- 
duce is ( hryptolaemui Montronzien which Mr Koebele says has 
] ioyed mo'd valuable in Honolulu Mr Hodgson further suggests 
that as various ciops suffer from insect pests and each insect pro- 
hibit has its natmal enemy, it would he yvoith while employing an 
entomologist to take up the question generally. 

The Government of Madias consider that m view of the 
decided opinion expressed by the Commissioner of Agriculture, 
Hawaii, that the jvork of scan lung for and introducing the 
natural enemies of insect po^ta “ should be entrusted only to a 
skillel entomologist, one who has made the life habits of beneficial 
ind l n | u i ioiim insects i special study, lest injury instead of bene- 
fit might arise, ’ it is nnsate to apply lor or introduce ladybirds 
from Australia except under the professional advice and supervision 
of an expert , hut that if, when the services of such an expert 
are procured, Lite latter advises M at a consignment ot these insects 
t >hould he obtuned, they will ho ready to take the necessary action 
m the mitter and to coutubute half the cost as j roposed by Mr 
Hodgson 

We would suggest that before indenting on Australia for 
new species, the Madras planters should experiment with some of 
the numeious indigenous ladybnds, winch might prove as effica- 
cious as impoited kinds. 


The Camphor Tree. 

An account of the range, cultivation, uses and products on 
fie Oainptnr tree (Cinrwiny n i n C vntthora) is given in a Circular 
(No. 12) just distributed by the United State Department of 
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Agriculture (Division of Botany) Notwithstanding the compara- 
tively narrow limits of its natural environment, the camphor tree 
grow** well in cultivation under widelv different conditions It 
has become abundantly naturalised in Madagascar It flourishes 
at Buenos Ayies It thrive* in Egjpt, in the Panar} Islands, m 
bouth Eastern France and in the ban Joaquin vallej in California, 
where the summers are hot and dr} Large trees at least two 
hundred jeais old, are growiii^ in the temple courts at Tokyo 
where they are subject to a winter of seventy to eighty nights of 
frost, with an occasion il minimum temperature as low as 12° to 
16 0 F The conditions loi icallv successful cultivation appear to 
he a minimum winter temperatme not below 20° F, 50 inches or 
more or rain during the warm glowing season, an 1 abund ince of 
plant food rich in nitrogen 

In the intive loresta in Formosi Fukunand, Japan, camphor 
is distilled almost exclusively from the wood of the trunks, roots, 
and larger br inches 

The woik is pei formed by hind labour, and the methods 
employed seein latlur crude 

The Camphor tiees are felled and the trunk, largei limbs, and 
sometimes the ioot«, ire cut into chips which are placed in a 
wooden tub about 40 inches high illd 20 inches in diameter at the 
base, tapering towards the top like an old fashioned churn The 
tub lias a tigl t tilting toui which mi} le remo\ed to put in I bo 
chips A bamboo tube extends from neai the top ot the tub into 
the condenser 

This consists ot two wooden tubs ot different sizes, the larger 
one right side up, kejt abont two-thirds full of water fiom a con- 
tinuous ‘dream which runs out of i hole m one side 

The smaller one is inv erted with its edges below the water, 
forming an air tight chamber Ibis air chamber is kept tool by 
the water tailing on the top and innning down over the sides 
The upper pirt ot the ur clamber is sometimes filled with clean 
rice «traw, on which the cam} hor civ stalli^es while oil drips down 
and collects on the surface of the water In some cases the cuin- 
phor and oil aie dlowed to colhct togtthei on the suiface of the 
watei and are afterwirds sepu ted by filtration through nee 
straw or b} pr< ssure 

About twelve hour* ai< required for distilling a tubful by this 
metho 1 Then the chips are removed and dned lor use in the 
furnace, and a new chaigc i* } ut in At the same time the camphor 
and oil are removed from tne condenser By this method 20 to 
4C pounds of chips ire required for one pound of crude cam- 
phor — A ature 
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Churchill and Sim’s Circular. 

4 th November, 1897 

East India Teak — The Dock stock m London creeps tip 
slowly and prices have eased a little in s^ mpathy with the difficul- 
ties m the ship building trides consequent on the Engineer’s 
strike The leliveries since the beginning of the \ear amount to 
15 136 loi Is against 18 297 loa Is in the same ten months of 1896 
In Octoter tbi lenr the> have been 1 979 loads as compared with 
2,<H3 loads in Octobei 1 696 

Rosewood East India — Is wanted and good parcels would 
sell readily in 1 well 

SatINWOOD East Indi\ — Stocks are heavj and sales low 

Ebony Easi India — A parcel has just arrived, but there is 
no other stock 


PRICE CURRENT 


Indian teak 

per load 

£9 15s 

to 

£14 15a. 

Rosewood 

„ ton 

£8 

*0 

£10 

Satinwood 

, sup foot 

5d 

to 

ltd 

Ebony 

„ ton 

£6 

to 

£12 


Denny, Mott & Dickson’s Report. 


London, 1st November 1897 

TEAK — The landings in the Docks in London during 
October were 2 124 loads as against 924 loads for the correspon- 
ding month in 1896 The deliveries from Docks fc> consumers 
last month weie 1,946 loads as against 2 133 loads for October, 
1696 , and the London stocks now show as follows — 

Logs 10 561 loads as against 7 693 loads at the same date last year 
Planks 2,506 „ „ 2 120 , „ „ 

Blocks 15 ,i ,, 82 , u ,, 

Total 13 082 loads 9,895 loads „ „ „ 

The official figures of Stock on 31st ult , do not include a 
Rangoon cargo of 958 loads arrived but not landed at that date 

The demand for rolling stock purposes continues good and 
notwithstanding the dqlness in the shipbuilding demand prices 
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continue very firm. A sharp demand for slS pbuildings purposes 
must be looked for immediately the Engineers' strike i9 settled, 
and the consistent reports of short supplies at the shipping ports 
is another feature tending to harden the market. The stock of 
i)id and in lifferent wood however continue to accumulate and this 
promises to be a weakening feature, however much the moderate 
quantity of first-class wood may be trusted to command good 
rates. 


MARKET RATES OF PRODUCE 

Tropical Agriculturist , flovembfr, 1897 , 


Cardamoms 
Croton seeds 
Cutch 

Gum Arabic, Madras 
Gum Kino „ 
Indiuiubber, As s am 
„ Burma 

Mjrubolams, Bombay 
„ Jubbulpore 

„ Godavari 

„ Calcutta 

Nux Vomica, good 
Oil, Lemon Glass 
Orchella, Ceylon 
Sand ilwood, logs 
„ chips 

Sip.mwood, 
heed lac 

Tamarinds (Madras) 


per lb 

3s. 

to 

3s Id 

per cwt. 

50s. 

to 

60s 

»» 

9s. 3d.* 

to 

32s. 6d. 

per ton 

17s. 

to 

45s 

«» 

£45 

to 

£55 

per lb. 

Is. 9d. 

to 

2s 4d 

n 

Is. 4d. 

to 

2s 2d 

per cwt. 

4s. 3d. 

to 

9s. 

H 

4s. 

to 

7s. 

1) 

3s 9d. 

to 

5s. 6d 


3s. fid. 

to 

5s. fid. 


7s 

to 

7s. 6d. 

per lb 

2R 



per cwt 

10s. 

to 

12s. fid 

per ton. 

£30 

to 

£50 

»> 

£4 

to 

£8. 


£4. 

to 

£5. 

per cwt. 

70s. 

to 

80s 


4s. 

to 

6s. 
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PART I 

FOREST INDUS'! RIKS. 

1. Manufacture of wood-cellulose and wood-pulp. 

2. Preparation of tannin extracts. 

3 The resin industry in Prance. 

4 . The dry distillation of wood with special reference to 

the manufacture of wood spirits, wood- vinegar, 
acetate of soda and acetic acid. 

5. Mood- paving of streets. 

6. Manufacture of wood matches. 

7. Management of forests of the cork oak (Qnerous Suber) 

and preparation of cork. 




I. WOOD-CELLULOSE AND WOOD-PULP. 


These two terms are often used synonymously , but it is beat to 
keep them apart, reserving the first for the | uie fibrous matter of the 
wood left after all cementing and lmpiegnatmg substances, and those 
<ontained in the lntra aud intercellular Bpaces, have been dissolved out 
and temoved under the aetnn of re-agents , and the other foi the mass 
of almost pulverised, chemically impuie fibres ol tamed by grading 
wood into a paste and washing out of this all solulle matters and others 
that aie m a sufficient state of tenuity to pass thiough the meshes of 
a fine sieve 

In the case of wood-pulp, as a consequence of the action of grinding, 
the fibres of the wood aie bioken up into such short lengths as to he in- 
capable of uniting, by simple intei lacing, to foim a thin resisting tissue 
like paper. Hence a certain minimum ptoporlion of the cellulose or 
other fibious substance (mg or esparto half-stuff) has to be added by the 
paper manufacture! 

Above this minimum the quantity to be added varies with the 
quality of paper requited. Ihus, foi the woist kinds of printing paper 
a mixture ot about 1 5 jercent is sufficient, while a punting paper of 
fairly good quality and a wilting one of inferior quality ae* obtained 
uitli a mixture of only 20 j er otnt. On the other hand, if w tocgh, not 
easily tearable paper is wanted, cellulose with little or no admixture of 
the pulp must be used T he loose specimens of paper submitted herewith, 
and those m Hen Ludwig link’s interesting pamphlet, illustrate what 
has just been said 

M. Weibel, the owner of the laige^t wood-cellftlose factory in 
France, situated at Norvillais, between Belfort and Besan^n, spins and 
weaves the cellulose after subjecting it to a preliminary special treat- 
ment, which gives to it the lustre and appearanoe of worm silk. 

EXTRACTION OF WOOD-CELLULOSE. 

The problem to solve here is to completely separate from one 
another the individual fibre^of wood and leniove fiom them evetj thing 
but the cellulose, without tearing or breuking them up or diminish- 
ing their elasticity, toughness or tensile stiengfh. Such a result can 
obviously be accomplished only by ohemical means. Hitherto sulphur- 
ous acid, in the form of a soluble sulphite or 1 lsulpbite, has been found 
the most effective and convenient re-agent to use. It has no action 
on cellulose, even at a high temperature and under high pressure. In 
a closed vessel with wood ohips, at a temperature of 108°— lit) 0 C, f it 
becomes split up, giving up a part of its oxygen to the lignin, whereby 
this last is converted into resinous aoids, which pass off in solution 
when the fibres are washed. 
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Alkaline baiea and basic salts also give good malts, but they have 
the disadvantage of acting only at a very high temperature and under 
a pressure of 2*07 atmospheres, thus creating rude of explosion. 

The best woods to use are those whioh satisfy the fallowing oond> 
tions 

1. They should be soft, but at the same time possess tough, resist- 

ing, long, parallel fibres— the finer, the better. ' 

2. They should be as colourless as possible. Those speoies which 

have a distinot dark heartwood may of oourse be employed, 
provided young stems or branches with little or no heartwood 
'* are used. 

8. They should not contain too many knots. 

It is unnecessary to add that in any case the wood must be perfectly 
sound, as the least amount of unsoundness means some degree of decay 
of the oellulose. 

The best European wood for the purpose is spruce. Now, as young 
stems of this species make the best lashing for rafts, and the wood of 
euch stems, when split thin, can be woven into baskets just as easily as 
split bamboo, it follows that a flexible elastic wood is also one well adapted 
for paper-making. In Germany no other conifer but spruce is used 
by the wood-cellulose maker. In the French Vosges, although silver 
fir is by far the most abuudnnt conifer, it is scaicely ever employed, and 
yet a strongly resinouB wood with a dark heartwood, like Soots' Pine, 
is used by M. Louis Geisler, owing to the dearness of spruoe, which bos 
for the most part to be imported. Near Besanfjon, however, silver fir 
is apparently largely employed. 

Among broad-leaved species aspen and the white poplar are used in 
France, both in the Vosges, where there is next to no spruoe, and in 
the Jura, where spruoe is abundant. I have been informed that printers 
are partial to paper containing a certain proportion of aspen and white 
poplar cellulose, as such paper takes a clearer impression than pure 
spruce paper. As both these poplars are short-fibred, it would appear 
that a mixture of short fibre facilitates the printer's work. 

I will now describe the process of manufacture. 

The wood, which is never less than 3 inches in diameter at the 
•mailer end, is first of all carefully peeled to free it completely of bark. 
This can be quiokly done on a machine oensisting of a heavy wheel 
wbioh is made to revolve rapidly, and is fitted with two sharp blades 
fixed radially. But hand-peeling is generally preferred, as it tastes 
much less wood and is also more effective, the machine failing to re* 
move the bark from hollow parts. Barking in the forest is of no use 
at all, as the wood would have to he shaved again to get rid of mud, 
dust, grit, eto. 

Next, knots and unsound spots are either cut out with an axe, the 
blade of wbioh narrows and beoomes convex towards the cutting edge, 
or, better still, gouged out with a hand or machine drill. 
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fr'be wood is then cut up into little pjeoes email enough to be acted 
upon, tbro^h it* entift substance, by the lye m which it is to be di- 
gested. Tnie mincjnjg up is effected in France with a machine called a 
dfcttguktfrr.* Ww is*a large solid iron wheel about, 10 feet in diameter 
and weighted, like a fly wheel, at ita circumference, in older to secure 
a very high momentum, BB and BB are two sharp, extremely strong 



blades fixed near the opposite ends of a diameter along one edge of a 
rectangular opening in the disc of 4he wheel, the opening being wide 
enough to allow the billets to be chopped up to pass easily through* 
These billets (one at a time if thick, two if thin enough) are placed on 
a sloping shoet-iion bed (bb) and of their own weight slide down against 
the wheel. The bed rests on an extremely strong solid support, which 
is not shown above in order not to confuse the sketob. Nor is the floor, 
which is about 18 inches below the axle of the wheel, represented. The 
wheel is made to revolve in the direction of the arrow with great velo- 
city. The moment the billets slide forward into one of the openings is 

* I beOer* ths English oama n dsflbmtor. 

a 2 



4 


the wheel, the knife oatches them before they can slip forward nraoh 
more than half an inch, and takes off a slice wkioh, owing to the heavy 
impact and consequent shock, breaks up into numerous chips. The 
chips fall out, on the other side of the wheel,* on to a wooden shoot, 
down which they slide into an open sac placed at the lower end on the 
floor below. 

The chopping up of the wood is effected with astonishing rapidity 
with the dichiqueteur ; but the wood may be reduced in seveial other 
ways — (i) by sawing across into slabs of the required thickness and then 
breaking up the slabs into small fragments with a hatchet or a 
hammer ; ( 11 ) by shaving with a plane or on a lathe ; or (in) by hand 
chopping with an adze or axe. 

The wood is now in a condition to be subjected to the action of the 
lye or solvent to be used. 

The digestion may be effected in boilers over an open fire, but it ib 
best to employ a boiler surrounded with a steam jacket. Duiing the 
digestion the contents of the boilei require to be constantly stirred. 
Henoe either a revolving boiler should be used or the fixed boiler should 
be furnished with a revolving agitator. To facilitate and expedite the 
digestion it should be possible to exhaust tlie boiler, previously filled 
about two-tbiids with chips, of air before uitioducing the he. The 
result of the exhaustion is that the he penetrates at» once into the wood. 
The boiler should be heated ouly gradually. 

For the lye the substance now almost universally used is bisulphite 
of lime, which is easily prepared at the cellulose factoiy itself, by burn- 
ing sulphur, or, what is 
moie economical, iron 
pyrites, in a special oven 
(see annexed sketch), and 
passing the gas thus ob- 
tained over limestone, 
over which water is con- 
stantly made to trickle, or 
into lime water in a milky 
condition. 



The oven, represented above, requires to be described. The plinth 
(about 88 inches high), arches, and side walls are of brink masonry, while 
the front and back walls and the floor, roof, and chimney are of thick 
cast-iron. The floor is made to slightly slope forwards. Iron partitions 
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about 4 inches high and running parallel to the briok walls! diride the 
oven along the floor into 8 — 6 equal compartment*, eaoh compartment 
having a door in the front vail. Just below the doors small holes are 
pieiced to let m air, and a sliding panel regulates the opening and shut* 
ting of the holes according to the strength of draught required, which 
should be strong enough to pi event distillation of the sulphur, and not 
so strong as to cause the formation of sulphuric acid. If sulphur is 
used, ftom 12 to 14Rj are consumed per square foot of the flow of the 
oven in 24 hours. 

As the funies of sulphuious acid are strongly poisonous, air contain- 
ing only 0*04 per cent, of them being alrtndy difficult to breathe, the 
limestone, broken up to the sue of otdinary road-metal, is pi iced inside 
a high nairow towel (like a chimney), so that the whole of the gas may 
he used up befoie it can ie.icli the vent. The gas being extremely 
soluble in watei,* care must be taken to keep the stones constantly wet 
by allowing water to drip on them in a fine shower like ram. 

1 he chimney of the oven is connected with one side of the tower 
neir the bottom. The water, dripping off the stmes, cames, down with 
itt-elf c ilc mm bisulphite in solution, and runs out through the bottom of 
the towu into spcciul tanks. 

In his laige factory at Kehl, Herr Tiiok is careful not to let any of 
the acid escape into the an. Alongside ot the usual tower is a second 
one filled with biokeu dolomite and into which excess acid from the fiist, 
if any, at once passes. Another speciality of Heri Trick's, as may al- 
ready be guessed, is the use of a mixed J\e of the bisulphites of lime 
and magnesia, and he accordingly puts into the fiist tower oidinary 
limestone (caibonale of lime) as well as dolomite. For quicker action 
he uses tnfaeeous limestone, which he is lucky enough to find in Baden 
itself. r J hie composite lye is appaiently much stronger'than the simple 
calcium bisulphite lye, since Herr Tnok puts into the boiler also whole 
disks of wood moie than an inch high obtained by merely croae-eutting 
the logs and billets without splitting them. He does not even take the 
trouble to gouge out the knots, which remain behind ou the sieve 
(called by him A*if anger = liteially, bianch-catcher) when the separated 
hbres pass through. 

The time during which the digestiou is carried on varies with the 
wood used and with the size of the boiler. From 6 to 10 hours are 
usually sufficient, but M. Weibel of Norvillars, already referred to on 
page 1, employs boilers of a mean capacity of 77,000 gallons, and he 
allows 70 hours for the digestion. 

The lve, when the operation is over, is of a deep brown colour. It 
is run out and tieoted for lecovery of the salt. 

As sulphurous acid acts on iron and copper, the boiler requires to be 
lined with a metal capable of resisting it. 

The wood is now nearly pure cellulose with a little mechanical ad- 
mixture of certain impurities. The pieces or chips still retain more or 


* 1 litre of writer dissolves at 0° C. 79 8 litres of tbs gas , at 10 p C. 66 6 litres, and 
rtKT 89*4 litres. 
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1«m their original form and size, but very little fore? suffioes to break 
WfaL up into their separate oomponent fibres. If, however, a fixed 
baiter with a mechanical agitator has been used, the pieces are already 
shore or less thoroughly broken up before leaving the boiler, '* 

A revolving boiler can be emptied without difficulty, Herr Trick 
empties his boilers, which are fixed and horizontal, through a large 
circular hole in the bottom. The contents run out into a tank below. 
The lye is drawn off through a pipe. Fresh water is introduced and 
drawn off in the same way in order to remove most of the remaining 
lye, and the oellulose is carried away Dy means of a chain of buckets, 
working on the principle of a Pereian Wheel, into horizontal cylinders 
inside which a. strong axle armed with numerous long blades is con- 
stantly revolving. These tear up the disks of wood, separating the 
digested fibres from the undigested hard knots. As the broken up 
masB passes out, the latter remain behind on the Astfanger already men- 
tioned above. 

The next operation is to thoroughly wash the cellulose and reduce 
the fibres, now of different lengths, to short equal lengths, so as to form 
a homogeneous mass. This is done in the apparatus here represented, 
termed in French a pile de concatsage. 
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A A ib a large elliptical iron trough with a flat bottom, ]$B i|u 
iron wall fixed in the centre, bo that the spaoe between it and the sides 
of the vat becomes an elliptic canal of uniform width. OC ifi a strong 
wheel aimed with 50—70 sharp steel blades arranged in pure and fixed 
on the circumference parallel to the axis. 

Immediately under the wheel, in the bottom of the trough, are fixed 
8—14 similar blades parallel to one another, bat in planes forming a alight 
angle with the blades on the wheel. The supports on which the axle-tree 
of the wheel rests can be raised or lowered by means of the endless screw 
arrangement SS, so that the distance between the blades of the wheel 
and of the foot-plate can be perfectly adjusted. The object of the non- 
parallelism of the one set of blades to the other is to make them more 
effective in rending asunder and cutting up the cellulose fibres. 

The canal being filled with watei and oellulose from the boiler, the 
wheel is made to revolve from left to right, thus setting in motion the 
water aud cellulose in the opposite duection The blades of the wheel, 
acting like paddles, draw the cellulose foiwaid and pasB it bi tween 
themselves and the blades of the foot-plate. The wheel is driven so as 
to make 100 — 200 revolutions a minute, according to the fineness of the 
cellulose required. 

As the cellulose fibres, besides being separated and out up, have also 
to be thoroughly washed, the water has constantly to be renewed. This 
is effected by the washing drum DD, which carries away the impute 
water as fast as fresh clean water enters the trough through a feed-pipe. 
The two fttoes of the drum are completely closed with wood or iron plates, 
while the circumference is formed of finely perforated metal, through 
which only water containing the impurities in solution or suspension 
can pass. Inside the drum is fixed an Archimedean screw or an arrange- 
ment of buckets on the principle of the Persian wheel, in order to carry 
off the water that enters through the perforations. The water disappears 
finally thiough the funnel E attached to a waste pipe 

The washing must at first be effected with hot water until the 
remains of the lya and the enorustmg matters of the original wood have 
been completely removed. 

The movement taken off the washing-drum arrangement regulates 
exactly the inflow of fresh water, which is made to enter to the right 
of the drum in order that it may make a complete circuit of the canal 
before it can entei the drum. 

The next process is bleaching. It can be dispensed with for the 
manufacture of papers whioh are not required to he perfectly white, as 
the digestion alone with the sulphites yields a nearly white eellulose 
when light-coloured woods, like spruce, silver fir, poplar, etc., are used 
(*00 specimen of unbleached specimen accompanying, and compare it 
with the bleached samples) . 

The bleaching subetanoe used is chloride of lime, to expedite the 
motion of which a slight addition of snlphnrio or hydrochloric acid is 
advisable, otherwise the process is a very slow and tedious one. 

The bleaching may be effected by placing the cellulose loosely in 
▼ats with perforated bottoms and constantly moistening it from above 
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with the bleaching fluid, which then passes through the mess and drips 
out from below but the result is nevei uniform, and it is better to use 
a special apparatus, u oonveuient pattern of which is showa m the 
following* sketoh : — 



A A is a trough of the enme shape as that repiesented on page 6, 
and built of concrete, oementcd bricks 01 word, and of a capacity of 
100 — 200 gallons The place of the cuthng and rending wheel is 
taken by a wheel with large paddles, and instead of the blade-bearing 
foot plate, the floor of the caml is raised, so as to subject eveiy portion 
of the mass to be bleached to thorough agitation and an action. The 
wheel makes 200—800 revolutions a minute 

The washing drum is placed at the end opposite to that in the 
apparatus on page 6 In order to show the dium, a pait of the wall 
built on the middle line of the ellipse is repiesented as removed The 
arrangement m the inside of the dium shown in the sketch above 
is more convenient than Archimedean screws or the principle of the 
Peisian wheel. Paititions iimmng thiough the entite length of the drum 
divide the space inside into buckets Each bucket, as it rises out of the 
bleaching muss, brings up a certain quantity of watei The drum con- 
tinuing to turn, the water ultimately reaches the end of the bucket, 
whence, through a hole in the further aide of the dium, it flows out. 

EE is a metallic or wooden cover placed over the paddle wheel to 
keep m the splash After the operation the trough is emptied 
through O 

Usually 25— 8(Ib of chloride with 150 gallons of water are used 
with 1001b cellulose (air-dry weight) 

The cellulose is now ready for delivery to the paper-maker. For 
facility of packing, transport, and testing for quality, it is made up 
into large thick sheets like card-board, whioh are hung up to dry in sheds 
with open trellis- woik walls 
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W itb the use of sulphites, especially that of magnesia, the yield of 
oellulose is usually between 50 and 60, and may even run as high at 
66 per cent of the weight of the wood. Recently 10 Northern 
Germany sodiunr sulphate has beeu tried instead of oaustio soda, which 
the sulphites have supplanted The sulphate has its great cheapness to 
recommend it, but I can say nothing more regarding it, as I have beeu 
unable to vi*it a factory using this salt 

I possess no certain data regarding the oost of extracting oellulose, 
manufacturers having been ohnry about giving me information In 
Saxony, where only wood-pulp is made, a paper manufacturer informed 
in a that the cellulose he mixed with his wood-pulp came from Badeu 
and tost deliveied at his factory 9 shillings per 1001b And in France, 
M Biohelberger of Clairefontaine, Ltival, who makes both cellulose 
and paper, told me that the cost of the cellulose he used figured m the 
ost of his piper in the pioportiou of 60 to 100 The average pnoe he 
realises foi Lusher is just over 18 shillings per lOOtb Putting his 
profits at 6 per cent (the paper and cellulose business is not a very pa) mg 
ne m France), the figure for the cellulose works out at 10 shillings per 
1001b This is a higher figure than the cost of Baden cellulose in 
^axony, but the German pioduct is notoriously cheaper than the French 
product, as the next paragraph will show 

At the commencement of the Nineties the French wood-cellulose and 
uood-pulp industries had leached so low a stage that the Syndicate of 
wood-paper stock manufacturers of France addressed a petition to their 
Government asking it to piotect them against foieign importations 
ty lev)inga taxon these and lemoving the duty on foreign wood 
impoited exf reesly for the manufacture of paper stock Ihey complained 
that while France exported only 4 per cent of its importations, these 
litter weie constantly 1 on the increase Prom 211,6^0,00015 in 1888 
♦hey had risen to 251,370,00015 in 1889 while the home manufacture 
t tailed only 143,325,01 0ft In 1888 Norway sent to France 
t9, 225 0001b, Sweden 21,255,0001b, Germany 33,073,0001b, and 
Switzeiland 26,46U,00(Jlb 

Ihe result is that the following customs dues aie now levied — 

On wood-cellulose Tarif gdndral 2 60 tarxf minimum 2 £r per 100 kdogt. 

„ wood pulp, dry , 1 60 „ 1 »» >• 

„ „ wet „ 0 75 i, 060 „ „ 

while the rates on wood suitable for manufactuung these products have 
been reduced, respectively, to 8 and 2 centimes per lOUtb Notwith- 
standing this protection ot the home industry, the foreign products still 
sell cheaper 


•MANUFACTURE OF WOOD-PULP 

This is often termed mechanical wood pulp in contradistinction to 
the other, which is called chemical wood pulp But the terms 1 have 
used are more logical, as the latter being entirely fibrous, is no pulp 
at all. 
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Whatever the details of procedure, the wood is always ground 
directly into a paste on a* grindstone or on a rough iron wheel (very 
exceptional), or first torn up into small shreds with plenty of water 
with powerful maohines and then ground fine between 4wo grindstones. 
In the latter oase the product is more fibrous and therefore better adapted 
for the paper maker, but, on the other hand, the special machines 
required are oostly both to purchase and keep in repair, and the 
powdery product of the direot grinding is found to be quite good 
enough for all purposes when mixed with a sufficient amount of 
oellulose. Accordingly the system oi direct grinding is now all but 
universal. 

The pulp may be required (i) for paper stook and for the manufac- 
ture of xylonite, etc., which form an extremely good substitute for ivory 
and bone, or (ii) for cardboard, for the manufacture of boards, mould- 
ings, buokets, etc., and for filling in steel skeletons of wheels, eto. In 
the former case the pulp has to be fine and of perfectly even quality, and 
accordingly all hard knots must be previously removed, the wood 
should not be pressed to much against the grindstone, which should 
revolve very rapidly, and lastly, the product of the first grinding must 
be refined, i.e. t ground ever again between two stones like fiour. Iu 
the latter oase, if only thick oard«board is to be made, or the pulp is to 
take the place of wood, not a single knot need be removed, and the 
refining process may be dispensed with : moreover, to render the fibres 
more easily separable (thus quickening very appreciably the prooess of 
grinding) and to preserve and even increase their strength and tough- 
ness, the wood is previously split and steamed for several hours previous 
to being ground. In M. Boucher's factory at St. Ame in the Vosges 
the steaming is continued for 14 hours at a pressure of 571b to the 
square inoh. This prolonged steaming has the effect of making the 
wood (spruce of tbe previous year's felling) as brown as oak heart-wood, 
but rendering the fibres so easily separable and strong that they can be 
pulled off in thin strands like hemp, and oan, like hemp, be twisted 
without breaking {see short strand accompanying this report). This 
accounts for the toughness and leathery texture of M. Boucher's oard- 
board, of whicb I annex three samples. 

It will suffice to describe the process in which only the action of 
grinding is employed. 

The grindstone is merely a cylindrical block of tbe usual sandstone 
about 4 feet in diameter and 1 4 feet high, and fixed on a vertioal or 
horizontal axle-tree. The grinding surface has to be roughened every 
1—2 days. The wood is best ground against the circumference of the 
block;, as it is there that the velooity is greatest and is the same for every 
portion of the wood under treatment. Moreover, it is only by this 
means that the stone is made to wear uniformly. * 

Tbe wood is always placed so that its fibres are parallel to the 
grinding surface, against whioh it is pressed and pushed forward either 
by a rack and pinion arrangement, or, better still, because then the 
pressure is constant and uniform and self-aoting, by suspended weights. 




Vertical Mill, with Back and Pinion Horizontal Mill, with weight 

arrangement for regulating preuare. 

pressure. 


Water is made to flow constantly over the stone not only to soften 
the wood, but also to carry away at once m suspension the particles 
ground away* For pulp for boards the stone makes about 80 revolu- 
tions a minute : for pulp for paper the speed may be double. 

From the grinding mill the water containing tbe ground wood passes 
on to a wire sieve which retains all chips and large particles. These 
are, in the Frenoh factories I visited, ground up again in mills similar to 
mortar and cement mills, and when fine enough, are returned Into tbe 
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attaining box but, I imagine, they yield staff 6t only for card-board 
and otbei employment not requiring fine uniformly ground material 

What has passed through the straining box is run into a tank fur- 
nished with a mechanical agitator to keep the wood particles constantly 
in suspension. From this tank the liquid, pumped up, if necessary, 
passes into the refining mill, where the wood paiticles aie reduoed to 
uDifoim size and thoroughly freed from all enciusting and impiegnating 
matters. 

A convenient pnt- 
tem ( f lefming mill is 
represented opposite 
A A is a cistern 
into whi"li the w iter 



containing the wood 
paiticles in suspension 
arte nstantly pumped 
up from the tankTl 
below, T. he cistei n ib 
supported on a hollow 
pillai open at both 
ends, tin. upper be ng 
fitted with u tclescot iu 
tube tty which c in be 
r used or lowered by 
means of the scu w a 
a \ d is peiforated near 
tic top The object 
of this lube is to 
regul ite the height of 
the contents of the 
cistern A pipe fixed 
to the b >ttom of the 
cistern connects the 
cistern, by means of 
an India-rubber or 


leather tube, with a 
metallic tube passing 
through the nether 
millstone, whioh is of 
course fixed Ihetwo 
etoues are in contaot 
for only about the 
outer half of their 

radius, being hollowed out slightly in the middle, lhe lapidity with 
which the wood particles puss out from between the stones, % e , the 
length of time during which they remain subject to the action of the 
stones, depends on the height of the liquid in the cistern AA. The 
higher it stands, the greater is the pressure exerted in the hollo* 
between the stones and the more rapid the e*it of the wood particles* 
BB is a movable wooden cover placed over the stones to oonfine tbs 
splashing of thb liquid leaving them 
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The adjoining sketch represent another pattern of refining mill, 

iu which the staff to 
be refined enters from 
above, and it is the 
nether stone which 
revolves. 

The refined pulp is 
at once made np into 
thick sheets or boards 
for export, or if paper 
is made iu the same 
establishment, it is 
depnved of its water 
and mixed in the 
required proportions 
with cellulose piepara- 
tory to being- formed 
into paper. In M. 
Louis Geisler's factory 
at Lee Chatelles near 
Raon r£tape, this 
preliminary refining is 
omitted, and the stuff from the grinding mill is mixed directly wiA'the 
cellulose in the paper- maker's refining apparatus, which effects all the 
refining required and is represented by the sketch below. 



It is exactly like the apparatus figured at page 8, except that the 
wheel and foot-plate are replaced by another arrangement and the 
floor of the canal is raised in fronton the right. WW is a wheel 
divided by curved paddles into a number of buckets which carry np 
the stuff in the canal and discharge it at 0, where it passes between 
the small wheel wto armed with numerous close-set sharp thin blades 
and the foot-plate,# similarly furnished. The wheel WW is about 
4 feet in diameter and makes one revolution per minute, while the 
armed wheel vsw makes about 250 in the same space of time. In this 
way the fibres are all cut and reduced to the necessary fineness for the 
quality of paper required. By means of the screw »c the wheel ean 
be raised away from the foot-plate, so that when the half staff has been 
sufficiently redaoed it can still be kept in droalation to become 
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thoroughly mixed. It is at this stage that sin, kaolin, powdered 
gypsum, etc., ate introduced to liuorease the weight of the paper, and 
that colouring matters are added when coloured paper is required. 

Through the great kindness of Herr Oscar Bretsohneider, owner of 
a wood pulp faotory at Sehma iu the Erzgebirge and of Herr Erast 
Hofmann, machine manufacturer of Niedersohlema, both in Saxony, 
I am enabled to give here the figures of oost and outturn of a faotory 
disposing of a fall of water yielding a foroe of 100—120 horse- 
power : — 

Cost of Machinery. 


Ivan*. 



Con. 

Running 

•I 


Weight In ft 

Per 

Tom. 

Number. 

0 

X 



MCh. 






£ 

£ 

I 

3 

Vertical grinding mill, width of grind- 






ing surface 20 inohcfi, complete, save 






Atones ...... 

35,310 

100 

300 

II 

1 

Wooden tank for collecting Btuff from 





. 

grinding mill .... 

154 

2* 

2i 

III 

1 

Straining box, wooden sides, iron frame, 






oopperT>ottom and eoceutnc driving 






gear 

660 

16 

16 

IV 

2 

Refining mill, oomplete, save stones 

6,6G’0 

46 

90 

V 

8 

Straining box with perforated copper 






bottom for stuff leaving refining mill 

6,050 

30 

90 

VI 

1 

Agitator for masonry vat to bold refined 






stuff, oomplete with driving gear 

1,700 

21 

21 

VII 

2 

Machine for forming sheets of pulp 62 






inohes wide, complete but without 






felting 

11,000 

79 

168 

VIII 

1 

Pump tor half stuff, diameter of piston, 






6*9 inohes ..... 

1,320 

26 

26 

IX 

1 

Rotating pump for water . 

| 990 

34 

94 

X 

I 

Grappling irons to hold stones of rein- l 

1 





ing mill, with carriage • . 

286 

8 

B 

XI 

1 

Elevator for passing up wood from 






ground floor to floor of grinding mill . 

1,012 

22k 

22* 

XII 

1 

Circular saw, oomplete . . . 

440 

1 17* 

17* 

XIII 

1 

Iron water-tank, 440 gallons capacity , 

880 

6 

B 

XIV 

... 

Gearing for transmission of foroe 




- 


@ £1 per 100ft .... 

12,600 


126 

XV 

3 

Grind stones for grinding mill a • . 

6,720 

6 

16 

XVI 

2 

Pair grind etoneB for refining mill 

6,600 

7* 

16 

XVII 

• 1 

Copper water-pipes . , about 

410 


20 

XVIII 

2 

Felt sheets 


"n 


XIX 

1 

Leather belt for elevator . . 

... 

2 

2 

XX 

1 

Turbine for a fall of 23 feet and a water- 






supply of 63 oubio feet per second, 






complete . . _ ■ . about 

16,400 

226 

226 

XXI 


Belting for driving maohiuery . * 

... 


100 



Tom 

106,992 


1,299 


The above prioes are exclusive of transport and packing, Many 
of the apparatus could be made in India itself. The freight to Bombay 
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or Karachi *U Hamburg, at the rate of 26*. a ton, would amount to 
•bout £66, eo that delivered in Upper India the total coat of the 
machinery would comedo little short of 3128,000. Buildings, setting up, 
and works for leadin^he water would oost approximately fi 3 2,000. 
Thus the total outlay would be B60,000. 

Herr Bretechneider, whose factory contains almost the same amount 
and style of machinery, estimates that in a working day of 24 hours 
the outturns would be as follow, according as pulp for paper or card* 
board was required 




Tixld or PULP- 

Quantity, 
cubio feet. 

Weght, 

Dry weight, 
lb 

Percentage at weight 
of wood. 

Avenge yield 1b 
dry weight per 
oablo foot of wood. 

163 — 177 

11,026 

3,676 

or 

33i 

21-7 

184-204 

13,230 

4,110 

89* 

22*8 


'lo serve the machinery, and bark and cut the wood, two relays of 
1 foremnn and 6 workmen eaoh are sufficient. With Indian labour 
these numbers would have to be quadiupled. On the other hand, the 
wages would be less than a quarter of that earned by German workmen. 

'1 be piesent prices realised by Herr Bretechneider are— . 

for pulp for paper making 4‘09-4 , 64 shillings per 100® dry weight, 
and 

for pulp for cardboard making 8 , 63-4'08 shillings per 100® dry weight. 

When the paper manufactory is in the vicinity, or the paper-maker 
takes delivery at the wood-pulp factory itself, the sheets of pulp are 
delivcied wet, and the convention is adopted that bib of wet pulp 
= lib dry. 

The prices realised this year in the forest for spruoe pieces suitable 
for the pulp-maker have been as follows : — 

Pieces 11| feet long and 5-6 inohea middle diameter . 4*0i. per cubic foot solid. 

Do. do. 3-4* do. do. • . 8*7 d. do. 

billets 40 in. long and from 8 — 6 in. middle diameter 17*. per 100 stacked onbio 


In India the wood delivered at the factory would oost at ]y>t 60 
per cent, less than the above prices. 

It is interesting to estimate the probable earnings and out-goings of 
s mill erected in India on the plan of the one for which figures of oost 
and outturn have been given above, assuming that only pulp for paper 
u made. 


The daily expenditure would be* 

140 maunds wood at 3 annas 
8 foremen at B1 on an average 
St workmen at 6 annas . . 

Oil, lubricants, etc. . 


a 

26 

8 

7 

1 


a. 

4 

0 

9 

4 


Total per day B88 0 
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The daily take-in, supposing that tho 1 OOtb of pulp sold for only 
Hfc, would be, for 8,fi50m, R73 Thus the daily excess of receipts over 
expenditure would be R35 Reckoning 800 working days m tbe year, 
the yearly excess would amount to RIO, 500 w 

We may safely estimate the average life of machinery, buildings 
etc , at at least ten years The oost of renewal ft 60,000, spread over ten 
years would be R6,000 a jear* Thus there would be au annual piofit of 
R4,600 or per cent, on the or ginal capital outlay of ft60,000 

In the preceding calculation the most adverse conditions have been 
assumed} so that m reality the piofibs would not be less than 10 per 
cent 

Herr Weidenmuller in Antonsthal rear Schwarzenbeig m 5 axonv 
makes both wood-pulp and paper He enj >ys the advantage of a fill of 
water of 181 feet with nn outflow of o8 culic fiet ( = 331$ gal. 
Ions) per second, yielding GOO horse-powei Apaitofthis power ^ of 
couise consumed by the papei-raaking machineiy jet with thiee 
large horizontal grinding mills he can me up 53 ) cubic feet of wood in 
a day, or three times moie than the mill fot which estimates have lust 
beeu given It is thus evident that with more than 1~0 horsepower 
the outturn would increase in gieater ratio than the expend tuie on 
labour and machinery, the two most costly items, s> that the piohts 
would be very much more than 10 per cent In the Himalayas a fall of 
130 feet oould be obtained almost anywheie 

And indeed it is in the Himalnyns, where actually nearly all our fir 
trees aie either killed standing oi are allowed to die and rot in t he forest, 
that wood-pulp factones would he established with gieat benefit, nt 
only to the exchequer and to the wealth of the coontiv, but also the 
forests themselves, for at present cleanings and thinnings are out of tk 
question, and even trees of exploitable size are allowed to occupy usele^ly 
space in the forest, because no one will take them e\en giatis. If Gov 
eminent cannot induce pnvite enterpnse to undertake the business, th n 
it should esfublish a factory oi two to lead the way. Such fact men 
would so soon become a patent success that they could be piofitably sold 
to private persons or companies after five years of State management 
They would be the commencement of an enormous industry, for with 
our cheap labour and cheap raw matenal, we could not only dnve all 
foreign. made paper out of India, but expoit several hundred million 
pounds^f pulp, as well as of cellulose Me have heie an oppoitunity 
of utilising every yeai at least 10,000,000 cubio feet of wood that nt 
present goes to pure waste and embairasses the treatment and manage- 
ment of our forests 

In tbe forests id the plains also there are many species which have 
little or no value, but which may piove to yield good material for cel- 
lulose or wood-pulp, such as the Borabnx, species of Zauracea, Sterculr 
acea, etc We know that the genus Ptcsa is excellent for the purpose 
Heuce faotones established foi our spruce are suie to be successful, and 
at these factones, various other likely woods oould be tried and 
thoroughly tested at little or no expense 
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II PREPARATION OF TANNIN EXTRACTS. 

Under the name of tannin or tan mo acid are inoluded a number of dif- 
ferent hut elosely allied snbsbanoes widely distributed throughout the vege- 
table kingdom, which all agree m tins one particular that they an 
greedily absorbed by the raw hide of animals, forming with it leather, 
lhey are contained in abundance in galls, in oertain fruit, such as that 
of Termmaha Chebula i T % cttrina , 1 Bel l erica , PhgllatUhne Emblica, 
etc. , in the leaves of come trees, such as Sumach and Anogetss us late* 
folia , in the wood of most tiees possessing a durable heart- wood, such 
ns oaks chestnuts, Acacias, s&l, etc , and* last, but not least, in the 
bark of many trees and bushes, such as oaks, babul, s&l. Terminal ut 
lomentosa, Soymda febrtfaga, spruoe, Finns longtfolia , Cassia anficulata, 
etc 

Galls, fiuit and leaves are easily exportable in a dry condition, but 
wood and I aik are both bulky articles to transport over long distances 
Moreover, in Europe the old system of tanning by stratifying hides 
alternately with layers of coarsely ground bark, a system which occu- 
pied from one to two years before the leather was ready, has been rapidly 
giving place to tanning with liquid extraots, which have the great 
advantage of penetrating the hides quickly and shortening the process 
down to a few weeks. The question, therefore, is to turn to account 
the enormous quantities of baik and wood which at present go to pure 
waste m our Indun foiests and to convert them mto tannm extracts 
for exfort to Euiope and even foi use m the country Under the old 
system of tanning, Euiope had in her cold climate an advantage whioh 
forbade all Indian competition in the preparation of leather. The 
native system of sewing each hide into a bag and filling it with tan, 
lesides not giving the hide enough time to absorb the tannin thoroughly 
is much too slow, cumbrous and space-demanding to have ever ha£ any 
chance of producing an article fit to compete agamst the European 
oue. But now that the use of liquid extracts has shortened the prooess 
of tanning so considerably, it seems absurd that India should export 
raw hides and not leather. 

Professor Henrv of the Nancy Forest School has shown, ae the 
result of careful and repeated analyses, that id the common European 
oak the bark contains most tannin, heartwood ooming next, with the sap- 
wood a veiy bad thud— so bad, indeed that it would be an advantage if 
the sapwood could he got nd of by some cheap process when preparing 
the extract. The baik of the root stook is richest in tannin, the butt-eud 
of the trunk being only a little behind it, while at the top of the trunk 
the ba<k contains hardly more tannin than the outer layers of heartwood. 
As regards the heartwood, the nohest portion is that m the butt-end ; 
moreover, the quantity of tannin diminishes from outside towards the 
centre of the tiee The heartwood of the larger branches oontains 
more tannin than that of the top of the trunk. The very email blanches 
and twigs, being nearly all bark, contain as much ae the heartwood of 
the base of the trunk The wood of coppice-gtowu oak is richer in tan- 
mn than that of high-forest giown oak, and generally the broader the 

B 
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Minnal nnge are, the larger is the- quantity of tannin. Also oak grown 
on limestone soils yields more taimiu ti an oak from a soil defioient in 
limestone 

Another interesting result of Professor Henry's experiments shows 
that the tannin m the bark and sanwood detenoiates and disappears 
much more rapidly than that in the heaitwo id* m the find; two it exists 
in the form of amorphous granules, which, in eontact with water, fiist 
of all break up into minute globules and form an opaque mass, and 
finally become completely dissolved, whereas in the heartwood the tann n 
is found as a homogeneous deposit impregnating the membianes not 
only of the medullary rays, hut also of till the fibrous tissues, and 1 1 
this condition is better preserved bven fossil oak wood contains some 
tannin, 1)ut fungi destroy the tinnin completely, w>od Buffering from 
red rot containing no tannin at all 

It is very desnable to have similar analysis made of our Indian trees, 
which contain sufficient tannin for the leather industry, 1 ut in the 
meantime we may presume that what M Heury has found out for tie 
common European oak is more or less true of all ttees 

I will now proceed to describe, fir*t, the process of ex ti action tieated 
in a general manner, and then briefly some of the more usu^l pio 
cesses employed. 


METHOD OF EXTR\CTIO\ 

I Genfsaliubs 

Whatever the special method eraplojed, the following is the oidei 
of the processes to be gone through • — 

(1) The wood or bark must be chopped up or shaved fine trans* 

verse to the grain, so that the fibres and vessels 
may be cut aoioss 

(2) The chips or shavings, as the case may be, must be mnoe- 

rated or subjected to the ao*ion of hot- water or steam, 
so as to yield an infusion or deoootion As all natural 
waters contain lime, and lime diminishes the yield of tannin, 
either distilled water must be used (expensive) or the water 
should be mixed with a small quantity of sulphuric or 
oxalic acid, in order that the lime may be precipitated, 
excess of acid being afterwards got rid of by the addition 
of an alkali in the form of a carbonate or caustio. 

(8) The extract should next be oleared of the colouring peotosic 
and other matters in suspension This is done either 
by treating with blood or any other albuminous sub- 
stance, such as the ooagulum of casein (blood baa hitherto 
given the best results), or by filtering through animal 
charcoal (very wasteful, as ti e chare al absorbs a large 
proportion of the tannin ), or by the addition o£ metal- 
lic salts, or by oontnfugal force (on the same pnnoiple 



as that of the cream separator) Ea h and every • ystern 
necessarily involves some loss of tannin 

(4) Meohamoal filtration, preoeded, if necessary, by deeant« 

atiou. 

(5) Concentration to the degree required, if a liquid is wanted, 

or reduction to an earthy form like outch. In either 
case the pneumiitio process sh( uld be used 

II Special Processes 

It will suffice to describe heie five [Dresses all of which may be 
easily employed in In ha and require no expei sive or special plant that 
cannot be made m the country itself 

1 Gotlolo'i Proct<* 

The chips or shavings are mnoeraied, with or without the appli- 
cation of heat, in water, to which sulphur o aoid has been added at the 
late nt 6 ginraraes to a litie Iht ex ti action of the tanniu being com- 
plete, the infusion is treated with sodium cubonate, 1 gramme for every 
6 grammes of acid used A precipitate forms winch is got rid of by de- 
cantation 

The extract thus obtuned is not highly o doured but in case a 
lighter-colouied and peifectly limpid fluid is leqmred, clarification must 
be undertaken with a coagulating substance 1 his lattei must I e mixed 
with the infusion at a temperature not exceeding 45° C. 'Ihe temper- 
ature should then be qiuokly i used, the mixtuie being constantly and 
energetically stirred Care must, however, be taken not to allow the 
temperature to exceed that necessary for coagulation, otherwise (he 
albumen will lemain in suspension and fail to ab«oil} the colouring mat- 
ters As soon as coagulation is complete, the liquid must be allowed to 
cool After a rest of about an hour it is drawn off and filtered and 
then concentrated to 80 to 45° Baume, according to requirements. The 
extract is very rich in tannin, is extremely soluble and is of the colour 
of honey 

2 Another Proces* 

When the wood or lark used is of a very deep colour, a slightly 
different process has to be employ ed 

Macerate in water, adding at any time 20 grms blood for every 
kilog of bark and wood and keeping the temperature well below 
80° C\ When the maceration is complete, the temperature of the liquid 
is to be brought down to about 6o c C , and 1 grm of carbonate of soda 
or of another alkaline salt and 1 6 grms of blood added to every litre 
of the liquid. The temperature should now be raised, whilst oonetantly 
stirring and gradually adding 0 decigrammes of sulphuric acid for every 
litre or the infusion The result is that a flocculont maw at once forme 
in the liquid, consisting of lime salts and oolourmg matters with the 
albumen 

Cool, decant and concentrate as before# » * 
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3 . A Third Procets. 

' This is a slight modification of the preceding, a sulphite or bisnl- 
phite being substituted for the sulphuric acid and added d*ting t not 
ofttfy the maceration. The salt is decomposed, tannatee and free sul- 
phurous acid being produced, the Utter of whioh acts as a deodoriser, 
becoming thereby changed into sulphuric acid, whioh precipitates the 
lime salts in the water and prevents their alkaline action on the tanniu. 
The tannates or free sulphite or bisulphite, as the case may be, that 
still remain unused in the liquor, are got rid of by the addition of 
sufficient sulphuric acid. Although up to this no blood has been used, 
the extract is less highly coloured than that obtained by the immediately 
preceding method. 

To decolorise still further, prooeed to coagulate with blood, aud 
decant, filter and oouoeutrate as before. — The liquor thus obtained is of 
the colour of pale honey, and is so limpid that it enters the thickest bide 
rapidly and converts it into leather in the course of a few days. 
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4 . Villon** Promt. 



for this promt a 
epeoial, bat very riu* 
pie apparatus is re- 
quired (see sketch 
opposite). A BOO 

ib a Urge square copper 
or brass vessel sqput 
7 feet high and 8 wet 
side, divided by the 
removable cross-plates 
EPGH, into three 
compartments. KK 
is a false bottom of 
very stout wire gaus^ 
which oau be pulled 
up by means or four 
rods II, II (only two 
ean be shown in the 
sketch) when the 
vessel is to be 
emptied. 


y/i 
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Each of the plates (EF, GH) has £60 circular perforations about 
two-fifths of au inch in diameter, 

TT is a tube of about 3 inches bore and about 6 feet long, which 
passes through the ceutre of both moveable plates end is held mplaoe by 
the lower plate at such a height that its lower extiemity is only a few 
luohes above the bottom of t >e vessel, while the uppei extremity piojeots 
a little beyond the upper plate 

PPP is a pips through which steam is introduced into the lowest 
compartment of the vessel, while t, is a tan through which fresh water 
can be let into the same compartment, and t s another tap through which 
that compartment can be emptied 

The height of the lowest compartment is about 28 inches, that of 
the highest about 6 inches 

To set the appaiatus in operation, the middle compirtment is 
filled tight with the olups or sh ivings of which the tannin is to be 
extracted, and distilled water is mtioduied into the lowest com- 
partment up to a few inches below the uppei level of the pipe PP 
Steam is now let m. The watei so >n b >ils and undei o repression of 
the 8*eatnin the space above it, ik forced up through the cential tube TT 
into the highest compartment whence it enteis the middle one below 
and finds its wa) back into the lowest compartment cauying away 
with it in solution extractive m it ter fiom the ohij s or shavings In 
this way a continuous cue ilntion of the wat r is set up, and in about 
6 h >urs the extraction is complete 

By woiking a baLtery of several such vessels so connected with one 
another that the extinct from the first, when the s lavings have been 
sufficiently exhausted, can be turned on, through a tube furnished with 
a tap, ftom the tube KK into the uppermost chamber of the second 
vessel, and so on up to the last vessel, a liquor of great strength is at 
ouoe obtumed which lequnes veiy little coucentiation 

The advantages of this system are • (1 / that the strongest possible 
extract is obtained with a given limited q jaiitity of water,* so that the 
labour and expense of c ncent ration is very appieciablv diminished , 
(2) that the liquor is light-coloured and fanly clear, and hardly requires 
speoial bleaching if the v\ ood used does n >t contain a daik dye, (3) 
that it exhausts the wood of all its tannin, and (4) that tie extract 
©O'! tains less gallic acid and gallate of tanmn than that obtained by any 
othei process Moieovtr, as no chemicals aie required and the entire 
prooess is within the comprehension of the lowest intelligence, the 
method is specially adapted for employment in out Indnu forests, 
bowevei remote. It would suit cutch manufacture perfectly. 

The remark may heie be made that there seems do reason why the 
vessel as well as the paititions should not be of wood, which would not 
only be muoh cheaper than m tal, bat also retain heat better and have 
no injurious effeot on the tannin. I<veu the wire gauze sieve could be 


* When chestnut wood which contains 5 to 6 per cent of its weight of tannin, ib 
mad, the liquor obtained by docootion in a single vessel marks 5 e C* Baum! and ouutama 
b pur cent ot tannin 



replaced by a wooden trellis frame o >vered over Ant with bamboo 
matting and theu with stoat ootton dull, which would filter m effectively 
as the finest wue gauze 


5 Luc's Process, 

M. Luc owns several large tanneries, oue of whioh is at Nancy. Ha 
employs only oak, not ouly because oak liquor produces firmer leather 
and is moie easily rendered lighter coloured than ohestuufc extract, but 
als ) because the tree is moie widely distributed iu France aud therefore 
m>re easily procured He uses only root-etocke, butt-ends and branches, 
i e , such pieces as are useless for timbei , but he rejects everything 
that measures less than 4 inches in diameter at the small end Hm 
wood costs him about shillings per 1U0 stacked cubic feet delivered 
at the tunnei y 

At fifbt M Luc used to have the wood barked on the express 
alviceot the ohemist who invented the system eroplojed by him, but 
he tounl the cost of balking very heavy and gave it up. 8ince doing 
so, the liquor he obtains is rich r in tanuin and is more easily made 
light coloured 

The wood is reduced to shavings less than one-twelfth of an inoh 
thick The decoction is effected in woodeu vats, each taking nearly 
6,^00lb of chipp, with boiling water which is kept m constant circula- 
tions The vats aie connected togethei so thufc the liquor from one 
jas'-es iut» anothei holding liesher chips. When the liquor marks 
*o Uauine, it is tun into a luge wooden barrel containing a serpentine 
tube through which o Id water is constantly running As soon as 
the temperntuie of the liquor has fallen to 30° to 35° C , blood is added 
with u little sulphuiic aud The temperature is then raised to (10° — 
( o°C to coagulate tl e albumen of the blood. Bj this clarification the 
density of th liqu>ris reduced to 4° Baum6 Concentration is now 
ejected by the ordinary pneumatic piocuss ujatil the aieometer marks 
20° to 25*. 

This extract is not used by itself, but is only added gradually to 
strengthen the ordinary tan liquor in which the hides are soaking. 

The gallon weighs 12 lb and sells at 23$^. Even at ibis rate the 
profits are very high, and M Luc is driving a rowing business. 

The exhausted chips aie used as fuel tor generating steam for the 
machinery aud other purposes, special grates being used whioh do away 
Nith the necessity of previously diying the ohips. 

III. Concluding Remarks. 

lu India we Gould employ not only wood, but also barks for the 
preparation of tan mug extracts. Oue of the functions of the Forest 
Sihnyl at Djhra Dun should be to analyse for taunma the bark and 
wood of all our likely species. The system of effecting analyses with 
t us help of students, w uch was in foroe during Dr Warth’s tenure of 
the lnstructorsbip of Natural Sciences, should be resumed, especially as 
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there is now an Instructor to spare during* the open season. To assist 
tbe Instructor only the more intelligent students, who have shown a 
bent for chemistry, would be selected. 

It will be remembered that Captain Wood, late Conservator of 
Forests of the Oudh Circle, made a solid extraot of s&l bark which he 
tried to get accepted at Cawn pure and by tanners in hngland. The 
experiment was not successful owing, no doubt, to the extraot containing 
colouring matters and other impurities, and probably also to being pre- 
pared at too higb a temperature ; but tbe venture oertainly deserves 
being repeated, not so much in order to make the prepaiation of the 
extraot a departmental business, as to atti act and mvite to it private 
enterprise. 
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III. THE RESIN INDU8TRY IN PRANCE. 

The only tree that is worked commercially in Fraooe for resin, 
because it yields the product in sufficient abundanoe for an extended in- 
dustry, is the cluster pine ( Pinut binatter, gallioe, pin maritime). 

This pine grows spontaneously and gregariously on the broad sandy 
belt on the Atlantic Coast from near La Rochelle in the north to 
Bayonne in the south (a total length of about £00 miles), and again on 
the Mediterranean coast up to the vicinity of Cannes ; but in this latter 
region it does not seem to secrete enough resin for remunerative tapping. 

On the Atlantic coast forests of the .pine covered the entire face of 
the country in the times of the Romans, but were ruthlessly devastated 
and almost swept away with fire and axe (chiefly the former) on the 
irruption of the barbarians. The sands, naturally infertile and withont 
cohesion, were luid completely bare, rendering the climate deadly from 
the malarial emanations from the marshes, which, m the absence of tree 
vegetatiou to drain them, formed in all the depressions. The evil was 
farther aggravated by the fine sand, left behind by each receding tide, 
being piled up by the winds from the ocean into huge hills that ever 
moved onward, burying everything — trees, houses, villages and even 
Mhole towns— in their irresistible advance, A very large extent of the 
country was thus rendered uncultivable and uninhabitable. 

This e\ il condition of things attracted early the attention of the 
central government in Paris, but it was not until the reign of Louis 
XVI that any real attempt was made to remedy it. In view of the 
magnitude of the evil au engineer of high rank, the Baron de Villiers, 
invested with independent powers, was sent out to devise and carry out 
effective measures of restoration and protection. This independence was 
not palatable to the dignity of the Intendant or loeal governor, who 
succeeded by intrigue in obtaining the engineer's recall, but happily not 
until the latter had completed his enquiries and drawn up his report and 
plan of operations. The matter was, in any case, far too urgent to be 
allowed to stand over, and the Intendant secured the nomination of a 
younger Engineer, the now famous Brdmontier, to act under his im- 
mediate orders. Br&nontier did nothing more than carry out the 
measures devised by the recalled engineer, and posterity has awarded 
him laurels which rightfully belong to his predecessor alone. 

The measures in question had for their objeot — (1) the formation and 
maintenance of a continuous protective dune along the ooast, the so- 
called littoral dune, beyond which fresh sand from the sea would not 
pass, and (2) the plantation of the entire sandy and malarious wastes 
behind with the cluster pine, the great industrial and sylvionltnral 
value of which was thus already recognised. The result was an unquali- 
fied success Several thousands ox acres of sterile sands have been 
rendered productive, and a still larger area has been completely reolaimed 
from marsh and malaria.* 

have drunk most exoellent vin ordinaire produced even immediately behind 
ne littoral Dune; and the establishment of large sanatoria organised by, and under 
Jth loeaP* 00 °*’ me< li oal profession is the beat proof of the present salubrity of 



The early age (about 15 years id private forests) at which tapping 
oan be commenced and the uniformly annual yield of resin thencefor- 
ward to be obtaimd until the death or the removal of the tiees has had 
the effect of making clustei pine woods a most desirible class of pro* 
peitv. To this circumstance, combined no doubt with the anxiety to 
encourage immigration, must be ascribed the unfortunate wholesaleahcn- 
atione of State lands which have resulted in m jst of the pine forests 
passing into private hands 

Tne subjeot of this Report naturally divides itself into four parts as 
follows : — 

1. The treatment and management of the forests, 

% The s)stera of tapping and collection of the resin , 

8 Manufacture of the pioducts derived fiom iesin j and 

4 Application to India. 

1 have als > added in an appendix a summary acount of the minner 
in which resin is secreted and distnbuted in comfeis, as without a kn w- 
ledge of the mam facts of vegetable anatomy and physiol gy, s > far as 
the} ooncern the production of resm in tiees, it is lrnpissible to devise a 
rational system of tapping. 

I also attach at the end of the Report a printed copy of each of 
the following — 

(1) Conditions impose 1 by the Ministry in Pans on the sale and 

lease of resin farms 

(2) Ad litional con litious imposed by the Conservator under the 

authority of the Director ol Foiests 

I TKEATMEtrr AND MANAGEMENT OP THE FottBgTB 

The cluster pine not being one of our Indian species, the method of 
treating forests ot it need be sketched out heie oul) m broad o itliue 

Owing to Hie difficulty and high cost of tiansport consequent upon 
the absence of roads, which cannot be constructed on these loose sands 
except at enormous expense, the wood production of these foiests 
possesses very little value — so little, indeed, that m many places log timber 
alone is saleable , and weie it not for the demand that his receutly 
sprung up for mine props for export to England, such w uld be the 
case over the entue aiea outside the immediate neighbourhood of the 
milway and of the few existing towns and large villages This beiug 
so, the m<de of treitment and management is almost entirely subor- 
dinated to the production of resin. 

1 he raising of the cluster pine, whether by planting or by direot 
sowing, on the bate sand presents no difficulty T. he seed germinates 
readily, and the young plant is not only hardy and a quick grower, but 
is eveu benefited by the heavv grouud covering of broom, gorse, heath, 
or braoLen, which comes up m all open plucefe and which it easily pierces 
through uLd surmounts 
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The regeneration of foreste of the pine ia also a very simple and 
speedy matter. Au entire coupe, or compartment, is clear-foiled, .oak 
standards excepted, and tbe entire undergrowth, whether consisting of 
mere brushwood or of young pine, pulled up by the xoota. Where, 
however, oak seedlings have put in an appearance, they a r e preserved, 
or only cut back if of defective growth The reasons for getting rid of 
all the advance growth of the pine is that it has generally been too long 
under suppression to be of any use Seeding occurs more or less abun- 
dantly every year, so that the coupe is at once sown by the surrounding 
pine trees. The ground is also soon overrun with the usual covering ot 
bushes, which, without m any way checking the development of the 
pine seedlings, protects and enriches the soil, and thus renders it more 
favourable for the foiest growth. 

The only tree companions of the pine are the common oak and 
Querent Tozza, which accompany it everywhere, and the oork and Occi- 
dent >1 oaks, which are confined to specially favourable localities (gener- 
ally where there is some moistuie in the soil throughout the year) in the 
Dep irtment of the Laodes None of the fiur oaks attain anything 
like the same stature as the pine, and as they are bioad- leaved species 
with entirely different requirements from the pine, they not only never 
inteifere with, but oven veiy appreciably favour, the growth of this 
tiee both as a timber producer and resin-yielder A strong admixtuie 
of them wlierevei they can grow would be the most effeitive means of 
cheoking tue spreid of the root-fungus disease knowo popularly as “ la 
muladie du rond ” caused by the Rhizma undulata m Sologne aud by 
tbe Agancua me 1 leva (?) in La Vendee 

As the pine requites no piotechon against its companion speoies, 
no cleanings ( ) arc called for, but m view of its strongly 
light demanding character and of enabling the stems to attain early 
the minimum girth requited for the purpose of the res n- tapper, the 
first thinning is undirtaken at the first sign of overcrowding, usually 
at the age of 1 (J to 15 years The eifter thinning succeeds thinning 
eveiy five jeirs m State, and every four yeais in Communal forest*. 
Tins regulai periodicity of 6 and 4 years respectively, is a consequence 
of the method of tapping adopted, which, as will be seen lower down in 
Section II, requires that every blaze on trees that are not to fall m the 
thinning shall be worked for 5 yeais in State, and for 4 years in 
C ommunal forests The principle observed in the execution of tbe 
thinnings is that the crown of tbe pines left standing shall not touch 
tuch other except when t >ssed by the wind At or about the age of 
6U years there are usually left, m round numbers, only 80 pines 
to the acre— a circumstam e that proves better than anything else the 
necessity of an undergrowth of oaks to protect the soil 

Private proprietors* always in a hurry to force diametral . increment 
of the stems iu order to fit them for Upping as soon as possible, adopt 
much heavier aud therefore fewer thinnings, but this advantage is 
gained at the expense of hsight inclement and cleanness of bole Never- 
theless given a sufficient admixture of oaks, heavier thinnings may 
be justifiable from the moment that the pines have well overtopped 



their companions, leaving to these the rtile of forcing height increment 
and effecting the natural pruniug of the holes. The quantity and quality 
of the resin will be proportionate to the vigorous development of the 
crown and freedom of the trank from branches 

The first thinning never yields any saleable produce, and is therefore 
effeoted departmentally, often by the guards alone without the aid of 
daily labour Even the seoond and sometimes the third thinning may 
not be remunerative, the stems to fall being too small to possess much, 
if any, market value, while those that are tmok enough to carry a resin 
blaze are too few and far between to be worked at a profit. 

When the stems to fall in a thinning and tmok enough for the tap- 
per are sufficiently numeious and close together to yield a remunerative 
supply of resin, it is evident that it would be a distinct loss not to uti- 
lise them before they are felled, Henoe such trees, though marked for 
removal, may be kept standing for the benefit of tfie resin tapper until 
1st April immediately preceding the marking for the next following thin- 
ning, i e , for a period of 5 years in State forests, and of 4 years m 
Communal woods. In oase, however, of previous death, in order to 
prevent any accumulation of dead wood, they are at once removed 

The State and Communal forests are at present all managed on a 
rotation of 60 years; but tl is figure has been adopted only for the 
current rotation, on the expiry of which, with improved communications 
established and a more active market secured, it will no doubt be found 
expedient to raise it considerably. It is, however, never likely to be as 
high as 100 years, because, owing to the poor soil, the pines enter on 
their decline before reaching that age 

The result of the tapping is, as might be expected from anatomical 
and physiological considerations, that the whole of the wood in the 
length of trunk tapped becomes heavily impiegnated with lesm, and 
hei oe acqures an appreciably higher value as timber. Another re- 
sult, due to the diminution of pressure consequent on the opening of the 
successive blazes, is enhanced diametral inclement over the length of 
the trunk tapped 

II. System of Tapping and Collection of Resin 

The trees are tapped either (i) so lightly as not to interfere with 
their vegetative vigour ( gemmage b vie), or (u) to the maximum extent 
of which they are capable, even if, as is generally the oase, the result is 
death (gemmage h mort) Only those trees which are at once to fall, 
whether m thinning or regeneration fellings, are treated by the seoond 
method, while the first system of tapping is applied to all stems not 
immediately to be felled, which have a girth of at least ISO centimetres 
(471 inches) in State forests and 110 centimetres (43 inohes) in Com- 
munal woods Private proprietors, impatient of delay m obtaining a 
return from their investments, begin tapping h vie when the stems are 
much thinner, oft n at a girth of only 00 centimetres (S3 inches) 

In gemmage h v%e only a single blaze is allowed to be worked, 
commencing at the foot of the trunk and extending vertically upwards. 
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66 centimetres (26*6 inches) during the first year, 76 oentt metres (994 
inches) during each of the following three years, and 80 oentimstres (81 
inches) daring the fifth year , total length at the end of the fire reals, 
870 centimetres (12 feet 1 inch) At the end of the filth year the olase, 
even if it has actually not been carried up to the maximum height, is 
abandoned and a new one commenced In Communal woods, however, 
in deference to the needs of the Commune, which, as a forest propnetor, 
stands midway between the State and the private individual, and thus 
partakes of the character of both, each blaze, the total length being still 
the same, is allowed to he worked id four years as follows *—65 centi- 
metres the first year as in State forests, but 95 centimetres (87 4 inches) 
during each of the two succeeding years, and 115 centimetres (45 4 
inches) during the fouith year Iu State as in Communal forests the 
width of a blaze, measured aoross the wood alone, must not exceed 9 
centimetres (34 inches) during the first three years, or 8 centimetres (8f 
inches) theieafter As regaidsthe depth of the blaze it must nowhere 
exceed 1 centimetre (£ moli) measured towaids the centre of the tree 
from a oord stretched taut across the blaze from edge to edge of the 
exposed wood It is obvious that the lestnctionAWith regard to width 
and depth are extremely difficult to obseive rigidly, and hence id prac- 
tice slight excesses, in the absenoe of evidence of dishonest intention, 
ate tolerated. 

It is the rule to make the successive blazes at the extremities of two 
diameters crossing each other at right angles, the first two blazes at the 
extremities of one and the same diameter. The trees being still of 
small diameter when tapping is commenced, the observance of this rale, 
besides minimising the risk of haim to their vegetative vigour, secures 
the symmetrical development of the stem and facilitates its future con- 
version into soantluigs of rectangular section It also gives room for 
the placing of subsequent bluzes It is usual to locate the first four 
blazes respectively on the eastern, western, northern, and southern faces 
of the stems, probably for climatic reasons, the danger from exposure fo 
beat being least on the eastern and greatest on the southern side. In 
any case, the blazes in operation at one and the same time should all 
look in one and the same direotion for convenience both of work and 
inspection 

In gemmate a mart , or tapping to the death, on the other hand, the 
only restriction laid on the tapper is that m making the blazes he shall 
nob cut away anything but such wood as mast m any case fall in the 
subsequent squaring of the stem , in other words, the tapper may place 
as mauy blazes as he can on each tree and work them as deep and as 
wide and as quickly upwards as he pleases, provided that he thereby 
causes no waste of timber. 

The present rotation being one of only 60 }ears, and gemma ft & 
being permissible only after a girth of 120 or 110 centimetre*, as the 
case may he, hae been reached, no tree can be tapped h vie ofteuer than 
four times With a longer r tation the trees may attain sufficient size 
for it to become possible to work two blazes on each stem at the fifth 
end at each subsequent tapping If such sf ould be the case, the lengthen- 

of the rotation would be a very profitable measure to adopt. 
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Tapping is never unde taken departmental^, the right of doing so 
being farmed out for the entire penod of 6 or 4 years, as the ease may 
be, required to work a blaze. r l he farms are sold for a lump sum, to be 
paid in ten or eight instalments, as the case may be, and the purchaser 
buy s entirely at his own risk, the department not being responsible either 
for the quantity or quality of the resin oi fn logs of tries or ream 
through accident by file, weather, etc., or for the number of trees to be 
tapped d x\e or a mort . 

Almost invariably the resin farm and the tieps to be felled are put 
up for sale together, so that tho resio-f inner and the purchaser of the 
trees are one and the same individual, 

Diffeient marks are stamped at the foot of the tree accoidmg as it 
is to be tapped el ne or (i mori i and in no circumstance may these marks 
be removed or defaced or even allowed to be coveied ovir by the outflow 
of resin, Infringement of this condition tenders the tree lialle to be 
treated as an unmarked tieeand the farmer to be punished crimimlly as 
well as condemned to pay damages, in the same* way as if he had oper- 
ated upon an uumarkedPtree 

Tapping is allowed in each year only during the peuod from 1st 
March to 16th October (2 29 days) , but pieparatory opeiatione, such as 
shaving off the dead baik over the future blaze, may be commenced 
from 10th February and the gahpd (sciapings of dij and thick reBin 
encrusting the blazej may be takt u off until 15th November in the last 
3 ear of the farm, and until Slst Deoember in all previous years. 

The process of tapping is a very simple one 

The dead baik having been previously removed, a blaze is cut ugbt 
into the wood, about 12 inches high and neither bo wide nor so deep as 





the maximum width and depth allowed. The shape of the hlaie on a 
H . horizontal iis well as a ver- 

D Jm ticnl section is a very fiat 

W SmmfK are (see annexed figure), 

f m§lK ^ or P^limiwary re* 

I Kill!! s ’ ' vnK moval of the dead bai k an v 

1 ' kind of axe may be need, 

but lor the cutting <>f the 
blaze a special tool like an 
axe, with a curved blade 
and an extremely sharp 
cutting edge, called an 
ahickotte, is employed.* 
The blaze is first cut 
mughly with this tool 
ufred as an are or ad**, i.e. t 
ns a chopping implement, 
and then the surfaoe is 
smoothed with the same 
'tool used as a thave, In all 
subsequent operations ou 
the blaze the absehotte is 
used as a shave, so that it 
is fur more a shaving than 
a chopping tool. It must alwaj s be kept very sharp m order to cut clean 
through the r< sin ducts in the tree, for a ragged cut would interfere 
materially with the outflow of resin. 

A reotanguhr pieoe of sheet iron about 5 inches long and 8. inches 
wide and bent into an arc is fixed firmly, sloping downwatds, into the 
bottom of the blaze in Older to serve as a gutter or lip to oo I loot the 
resin and let it drip into a bak<d earthen-pot (in all respects like a small 
flower-pot without the dram hole), which rests on a nail driven into the 

tree and is hitched up 
under the iron lip, so that 
it can neither fall off nor 
slip sideways or forward. 
The annexed sketch, in 
which l represents the 
iron lip and the front of 
the pot is shown parti- 
ally removed away, and 
the trunk on a level with 
the blaze is figured in 
section, illustrates how 
t he pot is fixajL former- 
ly the pot oeoUto&ekdipt 
in place by of a 

oord tied looeely round 
the trank, but the present 
method is much more ex- 
peditious and economical, 
and is also safer. The capacity of a pot is about y^th pint. 

* I do not figure this tool ae there are models of it in the Dehra Don Forest 
School and in the Jamjar Division. 
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If the tree leans strongly to one side and it Lappsns that the blaze 
has to be made on that side, the pot, even if it oould be fixed, would not 
answer, as m >st of thu resin would dup off the blaze before reaching the 
lip In that case foi the pot is substituted a wide pan (also of baked 
esrth) placed on the ground vertically under the blaze. 

Iron pots and ] ana are nevei used They are not only very expens- 
ive, but, since non is a good conductor of heat, they heat the resiuand 
thus ptomote volatilisation and oxidation of the esseutial oil m the resin. 
This oxidation also results m a darker colophony. Baked earth, being 
porous, absorbs lain water and sap moisture from the resin and thus 
keeps this last always cool Its extreme cheapness is also a great re 
commendation M. Lesca, the well known lesm-distiller of La f Jeste, 
oondemns very strongly the use of metal in any shape for the collection, 
transport and storage of resiu 

After a time the surface of the blaze becomes clogged with thickened 
ream, which, besides being ltsi-lf unable to flow, also impedes the exud- 
ation of fresh resin The tapper has therefore now to shave off more 

wood bo as to expose again a clean, 
smooth surface He does this with 
his abschotle as long as the top* of 
the blaze is withm his reaoh directl) 
from the ground, otherwise he uses 
the tool figured opposite, whii-h has 
a handle about 6 feet long and, like 
the abschotte , is extremely shaip 
Formerly lie mounted a ladder and 
continued to use his ab&chotte right 
on to the end of the last jeai’s oper- 
ations. The j resent tool saves him 
ihe trouble and fatigue of carrying 
and mounting the ladder, and also 
the time required to place the ladder 
and olimb it. The blaze is freshened eveiy 3 to 4 weeks, and each time it 
is freshened it is also extended upwards. To ensure regulauty, the 
beat assigned to each separate gang cf tappeis is divided into a certaiu 
number of sections which areseverall} visited in tegular rotation. 

The emptying of the oolleotmg pots and pans is also effected with 
the same regulauty, whether they are full or not. 

The daily collections of resin are at once emptied into wooden casks 
sunk to the top in the ground and covered first with a board and then 
with a cowl of thiok thatch, the object being to protect the resin as 
muah as possible against heat and volatilisation 

The exudations obtained at the successive collections are always 
stored segittrtelv, as the earlier collections not only contain a larger 
propi>MfcC«n)f oil — the most valuable constituent of the resin— but also 
yield ^peltt and more transpatent, and thetefore higher priced, colo- 
phony The following figures, very kindly given me by M. Lesca, 
require no oomment — 

Resin f Spring *) f 21 ] Per cent of its 

drawn < Sommer {Yields < 10 — 17 > weight of oil 

m (. Autonni ) ( 13 J of turpentine 
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And an inspection of tbe three eubical samples of oolophony >tlb«i|M 
with this report end numbered I, It and III, represent, respectively, 
the three grades according to the season of collection of the orode ream. 

The marked disproportion of oil according to the season of tapping 
is to a great extent explained by Professor Mayr's experiments, recorded 
m his book referred to in the Appendix Freshly obtained silver fir 
resin (the richest of all comfoi resins in oil), exposed in a shallow vessel 
in a room, lost — 


After 

»» 


6 hours 
24 , 

2 days 
4 , 


„ 6 , 

, 156 

»• 800 i, 


exposure 


9 6 pei cent. 
1) 8 

of oil") These percentage* 
„ | have been oal- 

119 

„ 1 oulatt>d eutire- 

13 0 „ 

, y ]y on the lots 

14 0 , 

I of weight due 

14 8 

,. | to volatilia*- 

16 6 

„ J tion 


And wheieas fresh-drawn resin yielded 63 per cent, of oolophony, 
resm after 800 days' exposure gave 77, or 14 per cent more, the result 
of oxidation Thus the total loss of volatile matter m 300 days was 
14 6 + 14 = 28 6 per cent 

Again, fresh 8 pruce resm yielded 75 per oent oolophony, after 60 
days' exposure the percentage rose to 87, aud after 189 days to 93. 

Lastly whereas fresh Soots’ pine resin contained 62 per oent oolo- 
phony, after 100 davs' exposure the quantity increased to 71 per oent. 
bresh resm exposed f r 24 hours suffered a los* of weight by volatilisa- 
tion of 14 9 of oil, and the loss in 100 days was 27 1 per oent. Thus 
the total loss of oil was 9 + 27 1 a* 36 1 per cent 

All Professor Mayr's experiments were tried with resm free from 
impurities 


Comparing the conditions under which these experiments were 
carried out with those obtaining outside in the forest on a blaze, in tbe 
one we have the still air and cool atmosphere of a room, whereas in tbe 
othei we have air in couBtant active circulation (even strong wind) and 
warmed up by the sun during the day and bv reflected heat dnnug the 
night More than this In the experiment the resin was undistm bed, 
on the blaze it is in constant movement The conclusun is therefore 
obvious that both volatilisation and oxidation are gieatei on the blaze 
than it was in the experiment room 

It is now clear why the yield of oil diminishes and the colophony 
gets darker with the advancing season In spring not only is the out- 
flow of lesm fastest, but the air is coolest aud stillest As the season 
advances the iesm exudes and trickles down the blaze more and non 
slowly, the temperature of the air steadily rises, winds beoomig stronger, 
and the length of blaze operated upon, i e , the surface of ex ft^OTe of the 
resin, increases It wonld be interesting to ascertain by oa^pAlM^gri- 
ment whether the fresh-oozing resm, according as it 1ft 4R3 mM|iA in 
spring, summer or autnmn, would yield diverse results. 

Two facts observed in the cluster pine forests are wapthy^^iiC note by 
the Indian forester One is that there is no outflow of team during 
winter, and the other is that the portion of the blaze worked during the 
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preceding year yields no longer any resin. This is oontrary to otir ex- 
perience with the Pinas tongi folia, a blaze in which thus with resin 
not only also during winter, but for at least two years after it fas been 
opened. 

The annaal yield of the PUus pinaster per blaze is, according to the 
soil and looality, from 2 to 2*7, average 2 8 bilogs. (4*4, 6*0, Bib.) of 
liquid resin and about 0*85 kilog. (fib) of galipot. Thus in a forest 
in full production, containing on an average 80 trees from 50 to 30 years 
old per acre, all tapped h vie , the annaal yield would consist of 460 
kilogs. of liquid resin and 70 kilogs of galipot , which, even -at the present 
low prices, would produce a net annual income of 25«. per aore. Against 
this must, of course, be counted the first period of 80 years without any 
revenue at all, and a comparatively small return from the few trees fit 
to be tapped during the neat 20 years. But, pet contra , the revenue 
from rosin during the five years preceding the dear regeneration felling, 
when the trunks of the trees are covered with as many blazes as they 
can carry, becomes nearly quadrupled, and the ligneous produce of the 
later thinnings and of the final clear-felling constitute a far from ncgli- 
geable quantity, even in the present absence of good export roads. 

The prioe of the crude resin delivered at the distilleries fluctuate 
with the prices of the manufactured products in the Bordeaux market, 
and of late years, owing to the American competition, it has been fall- 
ing terribly. This year the ruling prices per Gironde batrique (285 
litres = 62 gallons) have been as follow : — 

( up to end of April . . 47 franoB (=9d. per gallon.) 

For reBin) „ „ May . 37 „ (=7d. „ ) 

collected. 5 from June to August . 82—85 „ (=6— 8$d. „ ) 

(after August . . 25—80 „ (=5— 6J d. „ ) 

In the Department of the Landes the barriquo contains 340 litres 
(75 gallons). There the May collection realised 61frs. per barrique, or 
8 d. a gallon, and 35 frs., or a gallon. 

The nStayer system prevails to a great extent between landlord and 
tenant in the part of France in question, and this system has been 
'adopted also in the resin-tapping business, so that the tapper receives 
half the money-value of the resin he collects. 

Through the kindness of M. Muel, Conservator of Forests at Bor- 
deaux, I am enabled to give the mean net revenue per aore obtained, by 
the State from its resin farms alone. From the beginning of tapping 
(average age 35 years) up to the age of 55 years 10 shillings per acre 
per annum; during last five years of rotation, 39 shillings ; for entire 
rotation, 4 shillings per aore per annum. 

The system of tapping described in the preceding lines is the out- 
come of more than half a century of practice, during which period many 
improvements have been devised and adopted. But there is still plenty 
of room for more, seeing that the difference in the quality of the different 
seasons' collections is so very-great, and that the average amount of im- 
purities in the resin delivered at the factories runs up to as much as 20 
per oent. 
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III. Distillation of Essential Oil of Tuspxntini and maNumo- 
tusb or Colophony. 

I had the good fortune to be able to wait two factories whore jihiTtM 
products are manufactured according to essentially different method^ 
me., that of the old-established house of Messrs Lescaet 54s ait Ij* Teste 
on the Aicaohon Brauoh Railway, 35 miles south-west of Bordeaux, as4 
fitted up with old-style appaiatus, and that at Mardy-Soustons, on the 
‘bt Vincent-Soustons Bianoh Railway 21 miles south-west of Das and 
98 miles south-west of Bordeaux, aud belonging to the “ La TOteben- 
thme Pianpaise, ** a joint-stock company started only two yenm ago With 
a capital of 1 000,000 frs (£40,000), and possessing seven other Similar 
establishments, sill furnished with a ) ppltimcee of the most recent type 

Messrs Hearle and Moir have already published descriptions of the 
system of manufacture followed at La Teste , but as my information, 
which I obtained dneotly from M. LeBca while the factory was m full 
operation, is more complete, aod I must compare bis methods with (those 
of the “La Teuebenthme .traosaiee,” I may be paidoued forgiving here 
my own acoount of tbem, whiob, it will be Been, diffei s in some unpurW 
ant respects from what Messrs. Heaiie and Mow have said. 


X The Ltsca System 


The appaiatus employed m distilling consists Of — 

1° An open iron vat divided by a partition into two compartments 
(T and II m subjoined figure) und heated fiorn below by a fire In 
direct contact, so regulated as to be just hot enough to liquefy -the 
resin without producing ebullition "This is rather a primitive contri- 
vance, and actually the fire often gets out of oontrol, being either too 
quick or too slow 

2° A still consisting of the usual three parts — boiler, condenser end 
receiver (B, C, R in hguie) The boiler, which is double-walled and 
takes a maximum obai 3 e of 245 lities ( = 54 gallons;, is heated by 
direct contact with 
water contained 
inside the outer 
jacket and kept up 
at the required 
tempeiature by 
passing steam 
through it at a 
pressure varying 
from 8 to 5 kilogs. 
per square centi- 
metre (20 to 82 lb per square inch). It is fitted wish a thermometer. 
In the bottom of the boiler, in front, is a hole of about 8 inches diame- 
♦er, which, during distillation, is stopped with -a wooden plug (p) wrap- 
p'd round with cloth and well luted When the plug is removed 
the liquid colophony runs out through the 4bort canrtl ^o) wto <tbe 
straining box S The receiver is fitted With two outflow ftp#®* one 4m 
a level with its bottom for the escape of the water that distils over 
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with the oil, the other just below its top for the passing out of the oil 
by overflow. Both pipea are provided with stop-cocka. The boiler 
end condenser, as well as the vat previously described, are raised about 
three feet above the floor of the factory. 

8° A straining box (S) with the bottom sloping in the direction of P 
and heated by direct contact with water below. A moveable eieve with 
very fine meshes is placed on the top, and at the bottom, on the right, 
is an opening fitted with a long shoot (S), whioh overhangs the pan 
P. The straining box is constantly maintained at a very hi^h temper* 
ature in order to keep the colophony passing throagh it ae fluid as 
possible. 

4° A large iron pan (P) sunk in the floor and, like the straining 
box, constantly heated in direct contact with water below. 

In an adjoiaing room is a boiler which supplies steam to the water- 
pnmps and for the purposes of the distillation. 

The process of manufacture is as follows : The crude resin, in 
the condition in which it oomes from the tapper, ie emptied into I. 
When sufficiently liquefied, it is ladled over a bed of loose straw, whioh 
effectually arrests all impurities, so that it passes through into If 
thoroughly filtered. From II it is pumped up into the boiler of the 
still. To promote the easy and rapid disengagement of the oil from 
the oolophony, a thin stream of hot water is allowed to flow constantly 
into the boiler during the distillation. The essential oil, intimately 
mixed with steam, distils over through the condenser into the reoeiver, 
from whioh the water escapes away througli the pipe in the bottom, 
while the oil passes out by overflow through the upper pipe and is 
carried away in buckets to a large metal tank situated m the open at a 
sufficient distance from the factory to be out of the reach of aooident 
by fire. 

The distillate, as it runs out of the condenser, is examined from 
time to time towards the close of the operation for the proportion of 
oil. it oontains. As Soon as the proportion becomes insignificant, the 
thin stream of water that is allowed to flow into the boiler is shut off. 
With the diminishing quantity of water inside the boiler, the temper- 
ature rapidly rises. Experiment has demonstrated, acoording to M. 
Leeoa, that the last traoe of water has disappeared when the iadioating 
thermometer touches 145° C. As soon as this point is reached, the 
plug (p) > s removed and the residue in the still, now no longer contain- 
ing either oil or water, is allowed to run on to the sieve placed upon 
the straining box. This sieve arrests all the dark, almost clack, tarry 
and pitchy substances that form in the colophony, owing to the very 
high temperature to which it is subjected. To secure perfeot filtration, 
the oolophony is passed through a second sieve placed upon the sunken 
pan (p). What remains on the first sieve is only suited for the manu* 
facture of tar, pitoh and lampblack ; what remains on the second sieve is 
collected, and when there is a sufficient quantity of it, it is passed 
again through the boiler, but this reheating darkens the oolophony veiy 
appreciably. 
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From tha dialing of the boiler to the removal of the ping to let 
oftt the colophony an interval of only 15 minntee more or leaf elapeea $ 
bo that the boiler ia charged three to four times in an hoar. 

Attention has been already drawn to the remarkable fact that reheat* 
ing colophony that has cooled tends to darken it To this cause moat be 
attubuted another equally remarkable fact. The oolophony derived 
from the first distillation every moraiog is always darker coloured than 
that resulting from the subsequent distillations, the oolophony adhering 
to, and hardening on, the sides and bottom of the boiler after the last 
distillation of the previous day being responsible for this effect. 

The oolophony in the pan (P) is at once ladled out into buckets 
and poured into flat iron pans about 20 inches m diameter and 8 
inches deep, wuh almost vertical sides and a perfectly flat bottom* 
lu order to accelerate cooling, the pans are supported aoroes 
wooden battens laid parallel to oue another on tne floor. The 
colophony beoomes fairly hard in less than three hoars, and when 
the pans are cool enough to be handled, they are taken away into 
the large open yard outside, where they are kept for two weeks 
and e\en longer to bleach under exposure to sun and atmospheno in- 
fluences In this manner the oolophony becomes many shades lighter 
ihis bleaching process, slthough no doubt it raises veiy considerably the 
price of the produce, is a tioublesome and expensive process It de- 
mands thousands of pans, a very laige area to operate in, the immense 
labour of filling each pan and cairying it outside an average distance of 
50 yards and then carrying it away into the sorting shed, the removal 
of the cakes from the pans and their oaieful deposition on the floor of 
the sorting shed the tedious process of sorting according to colour and 
clearness and of paoking, and finally the loDg period of waiting from 
the time the colophony is run out ot the still boiler to the time it is 
ready for export As the colophony m cooling and contracting beoomes 
full of deep cracks, the cakes, after removal from the pans, require 
very gentle handling 

The cakes are packed in small deal-wood barrels of the same interior 
diameter as the cakes The paokeTS have to be extremely careful to 
put into a barrel only slabs of one and the same quality of colour and 
dearness, as the price of the entire contents is fixed by the worst 
quality of slab found inBide it On the very first warm day after peek- 
ing, the slabs unite into a single solid mass 

In spite of every care some cakes get broken or are too defective 
in quality to be classed and packed Ihese have to be ramelted, with 
the inevitable result of a deeper coloration. Hence the great im- 
portance of conducting the manufacture with good apparatus and, above 
all, experienced and conscientious workmen In order to oontrol effect- 
ively the work of each day, round sample slabs about 2 inches m 
diameter and i inch thiok are taken from the oolophony obtained from 
each distillation These slabs are closely examined the same day by 
the proprietor or his representative, and small cube* oat from them 
are marked with the date and kept in a cupboard, arranged according 
to dates. 
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M. Lesoa pays special attention to the oolosation md transparency 
pf his oolophomee, and justly prides himself on the high quality of hie 
manufactures. The little cubes numbered I, II and III which 
acoompanv this Report and which represent the products obtained, 
respectively, from the spring, summer and autumn tappings, are also 
samples of his best, average and worst qualities (that obtained from 
galipot being excepted) The pales); represents the quality known in 
the English market as window glass. The relative values of the three 
types will be gathered from the present ruling pnceB which* are, re- 
spectively, 42, 32, and 21 francs per 100 kilogs. (roughly 17$, 13$ nnd 
8$ shillings per cwt ) 

Now M. Lesca's figuies quoted higher up on page 82 show that 

fesm / spring f 21 \ per oent f 59 j 

drawn l snmmer ^ yields ■{ 18 > essential ^ 62 ) per cent colophony. 

in ( autumn J 18 j oil and 67 ) 

Hence a single charge of the boiler (approximately 5 cwts ) yields, 
accoiding to the class of lesin used, respectively 325, 841 and 8G9Ib, 
worth, respectively, 52, 41 and 29 shillings Thus the loss on each 
charge (and there are Beveial thousands a year) would be— 


11/ 

•1 l£ 1 

f average 

1 

) giade of colophony f 

28/. 

• Y only 4 

[ lowest | 

\ Were obtained from resin ^ 

11/ 

J the j 

„ lowest J 

oapable of giving tho l 


highest £ grade 


The preceding figui es have, for the sake of simplicity, been calcu- 
lated on the assumption that the prices of all classes of crude lesm are 
identical (if the true prices were taken the coi responding figures would 
be from 20 to 40 per cent higher, but in that case allowance would 
have had to be made for the larger yield of oil) We thus see how 
amply justified M. Lesca is in luying so much stiess, not only on obtain- 
ing pale and clear colophony direct from the still, but also on the bleach- 
ing of the cakes, notwithstanding all the trouble and waiting involved. 
Moreover he manufactures specially for the English market which 
requires the pale sorts 


9 The (t La Terebenfhtne Pratigatse ” System 

lEach of the ei<ght factories consists, exclusive of office buildings, 
store-rooms and dwellings, of two sheds situated about 80 feet apart. 
Ohfe of the sheds, by fai the smaller, contains a boiler by BabCock and 
"Wilcox of London and Glasgow, which generates steam for the entire 
establishment, and a pump foi raising water It is in this shed alone 
that any fire can be lit, hence its isolation for security against accidents. 

In the other shed are carried on all the processes of distillation and 
straining and packing of the colophony. The apparatus (inventor 
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(kraoftt ; patentees : The Company itself ; makers : Dyle, Baoalao at Cia. 
of Bordeaux) consists of — 

1. A long wetangular iron trough divided by vary fine wire gernn 
partitions into three compartments and heated from below mtk 
steam. The crude resin, as received from the forest, is pot into com- 
partment I, from whence, when liquefied, it passes successively into 
compartments II and III, being thus filtered twice over. From III 
it can at pleasure be forced up by pnenmatio pressure into the 
exhausted boiler of either of the two stills. 

2. Two stills, consisting each of a boiler fitted with a steam jacket, 



a condensor and a receiver, from the last of which the water that oomes 
over with the oil is drawn by a pipe in the bottom, while the oil passes 
over, through an overflow pipe, into a small tank in the floor. As the 
tank fills it is emptied by means of a forcing pump worked by steam 
into a large raised iron tank situated outside about 100 feet from the 
shed. The charge of each boiler is 500 kilogs. (1,1001b) of erode 
resin. Contrary to the Lesca system, no water is nsed in mixture with 
the resin during the distillation to help the disengagement of oil. 
Indeed each mixture is considered not only superfluous but a decided 
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draad vantage, as tbe water has ultimately to fee driven out of the colo- 
phony. The boiler is heated with superheated steam, which is main- 
tained at a temperature of 110° C during the distillation, and, when oil 
oeases to pass over is raised to il04° C. m order to expel the last trace 
of water fiom the colophony. 

3 Two rectangular iron troughs (one for each still) mounted on 
wheels running on rails and of a capacity of about 100 gallons. On 
each trough across its entire length, rests a more or less semi-cylindri- 
cal sieve of wire-gauze stretched on a stiong iron fiame Ihe meshes 
are extremely small, being 260 to the equate 
centimetre or 1,680 to the square luch. The 
object of the curved section of the sieve (see 
annexed sketch) is to enable it to be locked 
slowly from side to side m order to quicken 
the passage of the colophony through the 
meshes When the boiler is icady to be 
emptied, tbe trough is wheeled up to it to 
leceive the colophony Empty wooden barrels always stand on each 
side of the rails, and the colophony is pouied into them immediately after 
it has been strained The oolcphonj hardens in a few hours, and as soon 
as it is cool the larrels aie closed and leady to he exported There is 
no bleaohing process at ell, and ciude resin leceived one day is in a 
condition to be exported the veiy next day in its manufactuied forms 

The boileis are charged 20 times a day, yielding, the two together, 
at eaoh opeiation, 200 kilogs, (440 lb of) oil and 640 Lilogs (1 40*lb) 
of colophon) (a little mote than 14 percent of the charge disappears, 
as water oi remmu6 lehind in the sieve as residue) Thus the daily 
outturn is 8,800lb of oil and 28 1601b of colophony 

The oil sells at the factory at 70 fr pei 100 kilogs , or about 30# per 
cwt , and the lowest quality of colophony turned out ut 14 fi pel 100 
kilogs , or 6« per cwt 

The Company has hitherto paid little attention to the colour of its 
colophony, then lightest coloured sample being darker than even 
sample III of M. Lesca’B presented with this Report 

There is no doubt that if the bleaching piocess were not omitted, 
the Company's oolophomes would be very much lighter than they are, 
hut it is cei tain that the dailer coloration is to a great extent due to 
the high temperatuie (164° C as against 145° C in M Lesca s factory) 
to which the oolophony is exposed for about 5 minutes before tbe retort 
is emptied. Questioned by me, the maDagei said that a lower temper- 
ature would not suffice to expel all the water, and that he could turn 
out a lightei-ooloured produot if he was willing to allow some of the 
water to remain. In connection with this statement I may be permit- 
ted to give my own expeuence When 1 distilled sane Pmm longifoha 
resin in 1882, after the oil had passed over, being afraid to burn the 
contents of the boiler (I had onlv an ordinary still for preparing distil- 
led water) I turned out the coloj honj while it still contained a large pro- 
porti n of water and this (olophony was piler than the palest amber, 
whereas the Ptnut longifoha oolophony now manufactured at the Forest 
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8ohool with improved appliance* is of » very deep brown. In my fag 
this 1 do not in any way mean to imply that M. Leeoa'e higher grades 
of colophony con tain any water. Even if they did, the higher prices 
his pale colophonies command are a complete justification for his not 
exceeding a temperature of ) 45° C. At the same time, it most be said 
for the “ La TMbenthtne Franfatte ” Company that, as it works on 
such an enormous scale, the extra labour, time, plant and apaoe, and 
therefore expenditure wbioh the addition of the bleaching prooese 
would necessitate, would be entirely prohibitive, and the apid turnover 
is probably a complete set off agaiust the smaller profits it makes on 
a given quautity of resin. It is also possible thst when its managers 
and workmen gain more expenenoe (they commenced operations less 
than two years ago) they may succeed in turning out a higher olass of 
colophony without m any essential manner ohanging their procedure. 
Nevertheless, as they manufacture only for home consumption, which 
wants only the daiker sorts, no fault can be found with their system. 

In recent years a new industry has sprung up, vtz., the manufacture 
of a pjrogenated oil ( huile de renne) from whioh, by treating with 
alkalis, a lubricant in extensive use is prepared. r l he cheapest sorts of 
colophony aic subjected to destructive distillation at a veiy high temper- 
ature, the distillate being a thick, heavy oil, the hutle de There 

was a factory where this oil was made in the neighbourhood of La Teste, 
but my engagements, which had been made beforehand in ignoranoe of 
the new industry, did not give me time enough to arrange for a visit. 

Through the kindness of Mr. 'William Ward, H. B. M/s Consul at 
Bordeaux, l am able to give here some figures relating to exports and 
puces diinug 1894, 


Exported prom Bordeaux. 


Co'ophony 

Essential oil of 
Turpentine . 

Rosin oil . 


s Total | 5,73o,000 

quantity j 1,<"*56 000 
, exported \ 866,000 


Kilogrammes, of 
which 

to the United 
Kingdom 


185,000 \ 

86,OOo| Ki,< * ram,MB ' 

768,000j 


In his “ Report for tho year 1894 on the Trade of the Consular 
District of Bordeaux,” Mr. Ward writes 

“The prodnction in 1894 of resin was a good average in this dis- 
trict, with a normal export trade m the dearer sorts, the demand 
being fairly good, but not sufficiently aotive to cause a rise in prices. 
The darker sorts wete. as in previous years, consumed entirely by 
Ftench manufactories, and prices for these qualities were well main- 
tained, producers selling at the (for them) remunerative prioe of lb to 
10 centimes per litre. Business m turpentine f >r export was slow, ss 
the American essenoe is always cheaper than the product of this dis- 
trict, and it was accordingly necessary to make a oertain abatement in 
prices in order to facilitate the sale here. The frequent refusal to 
carry this article hy sea on account of its danger likewise contributes 
towards its exportation being ver) limited in extent/ 1 
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IV Application to India. 

I will begin by describing briefly what appears to me to be the 
true rationale oi the process of tapping, based not only on present prac- 
tice, but also on what is known legarding the anatomy of pine wood 
and the distribution of resin in it (see Appendix). 

In pines we must look for a supply of resin, chiefly to the duots, 
horizontal as well as vertical. Now these duots are so interconnected 
that, theoretically speaking, if a blaze be opened by the removal of ever 
so thin a layer or the wood, most of the resin contained in the sapwood 
(the only storehouse, bast excepted, of fluid aud therefore available resin) 
will gradually pour itself out through the innumerable honzontal duots 
out through by the section, as well as through the out ends of the vei- 
tioal ducts at the top and bottom of the blaze , for equilibrium of pres- 
sure being destroyed by the removal of the bark and wood fiom over 
the blaze, and being still fuither disturbed by the diminished turges- 
cence of the exposed tissues due to loss of the water they originally 
contained, the greater tension of the tissues behind will cause the fluid 
resin there to be pressed out in the dneotion of the leat>t resistance, t e , 
towaids the exposed smfaoe and out through the little openings of the 
out ducts In this way the resin would continue to pour out until the 
tissues penetrated by, or in communication with the afferent ducts were 
exhausted Actually, however, the rate of ovei flow is so slow and the 
essential oil m the resin is so volatile, that after a shoiter or longer time 
a film of thickened resin forms over the blaze obstructing the openings 
of the ducts and preventing what little fluid lesm sucoeeds in escaping 
out from flowing down to the leceiving vessel Hence the necessity 
of removing not only this very undesirable film, but also a thm layer 
of the wood, so much of it at least as coutains the clogged ends of 
the afferent ducts But even then the rate of outflow will not be 
quite so fast as it was originally, since the tissues tapped have already 
lost a part of their lesiu and are also less turgesceut than befoie. 
Hence the only way to restoie the fiist rapidity of outflow is to lengthen 
the blaze and lay under contribution fresh tissue Thus far we have 
seen that to tap a tree toe must fird make a blase by removing a very thm 
layer of the sap wood, and then fiom time to time take off a thm shaving 
eo as to expose afresh surface and at the same time lengthen the blaze . 

The point to consider next is whether to extend it tn one direction 
alone or both upwards and downwards The present practice is to 
extend it only upwaids The only reason that I see for this prac- 
tice is that it is always to the tapper's convenience to begin the 
blaze at the lowest point , only upward extension is then possible, and 
the practice having thus originated, has been kept up because the part 
of the tree richest m lesm is the region of the root-collum. But it 
finds no justification m the facts of vegetable physiology. 

In eveiy blaze the most abundant exudations ocour at the top and 
bott >m, foi whereas the open mouths of the horizontal ducts are more 
or less equally distributed over the surface of the blaze, the out ends 
of the vertical ducts, always the richest in resin, are situated almost 
exclusively at the two extremities Hence, when a blaze comes to be 
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freshened, more resin will be obtained if it is extended m both direc- 
tions than in only one ; in the former oase new vertical dnote will be tap* 
ped at both ends, and so the number of snob ducts will be jnat doable 
what it would be in the other case To meet the possible argument, 
that extending a blaze upward will draw down more resin, it is only 
neoessary to remind oneself of the fact that resin is formed loeally, 
and does not, like elaborated sap, descend from the top of the tree. 
Indeed, owing to the greater richness of the lower end of the trunk, 
the lower end of the blaze, extended both ways, will probably exude 
more resin than the upper end. 

The advantage of extending a blaze both ways is thus established. 
But in order to be able to extend it thus it must be commenced at a 
certain height above the giound in other words, exaotly mthe middle 
of the length of the trunk which it is ultimately to oeoupy This pro- 
cedure will aftoi a little time necessitate the fixing of two reoeivmg ves- 
sels, one at the bottom of the blaze the other half way up, or, if resin 
does not exude from the whole length of the blaze, at the lowest point 
of the upper outflow. The use of two receiving vessels, far from being 
a disadvantage, will assure two very great advnntages. In the first place 
the resin will have a shoiter distance to tiavel down the blaze, and will 
thus Buffer less from volatilisation of the oil, and, id the second plaoe, 
much of l he lesm which oozes out of 1 he abandoned pait of the blaze 
when the single pot is moved up, and which is now lost, will be 
utilised 

What the total length of the blaze should he must depend on the 
speoies of tree, the soil and locality, the length and cleanness of the 
bole, and the fiee exposure of the tree to light In practice there must 
be a limit of height determined by the skill of the tapper, and, if 
ladders are used, also by his safety. 

The final width of the blaze cannot exceed the dimension beyond 
which the effective direction of the course of the r^sin into the receiving 
vessel cannot be easily controlled If the tree is young, its thickness 
will also be a determining factor What the initial width should be is 
easily calculated At each freshening of the blaze its width will neces- 
sarily be increased by twice the thickness of the wood shaved off. Hence, 
if t = this thickness, n = the number of times the blaze has to be 
freshened, w * the initial width, and W — the final width— 

w = W—2nt. 

I will now proceed to offer a few remarks directly referring to India. 
The only part of the country iu which the ream industry is being pro- 
secuted, is the School Circle of the North-Western Provinces It is now 
nearly five years since I left that Circle, and in the interval many 
changes in both tapping aud manufacture have no doubt been introduced, 
of which 1 am of course not cognisant Hence in the remarks which 
follow and which refer to the work theie, I must be pardoned if I speak 
only on the basis of my knowledge of things as they were then. 
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The first and most urgent improvement to introduce is the adoption 
of a better form of 


blaze. The present 
one (annexed Fig. ) 
offends against al 1 
the facts of anatomy 
and physiology. Its 
worst features are — 
(1) that the initial 
depth is far too 
great ; (2) that the 
cross-section is such 
that it renders im- 
possible a rational 
system of gradual 
shaving in freshen- 
ing the blaze ; and 
(3) that it profits as 
little as possible, by 
the existence of hori- 
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zontal ducts, those 
innumerable little 
mouths through 
which thousands of 
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longitudinal ducts yield up their resm without requiring to be cut 
or exposed. But so long as the wretched little hill adze is used, uo 
improvement is possible. The Jaonsdri tappers were supplied with an 
abseiotte of the French model, but not knowing how to use it, they at 
once rejected it on the ground that it was too heavy. And yet the same 
men do not mind wielding felling axes almost as heavy, although the 
weight being the same, felling axes require much more expenditure of 
power than a tool which, like the absehotte, on the rare oocasions when 
it is employed as a chopping implement, is not only moved up and down 
vertically, i.e.,in the direction of its own weight, but is used for deal- 
ing light strokes ! The rejection of the abschotte is thus entirely based 
on a complete misconception of its pu-pose and mode of employment. 
As 1 have shown in Section II, it is essentially a shave, and only 
■eoondarily an axe. Being a shave, it is kept extremely sharp, the edge 
being so fine that violent blows with the tool would break it, With it 
the tapper takes off, with a single push or draw, long shavings hardly 
thicker than an ordinary postcard. When the blaze is too high to be 
reached with the abschotie from the ground, the tool figured ou page 
82 above is substituted, the shave character of whioh admits of no 


doubt. If the French absehotk is really too heavy for the Jaonsdriand 
Garhw&li workmen, nothing would be easier than to oonstruot a lighter 
model, possessing, however, the same width of outting edge. Or if they 
are so wedded to the adze form as to be unable to adopt the ahckoUe, for 
their very rude adze may be substituted the tool (figured on the next 
page) which is one amongst many used in Austria in tapping the blaok 
pine, and can be employed both as a shave and an adze. 



45 


The necessity of using two, and sometimes even three, reoetviag pots 
when the blase has been extended over a great length, should not be 
forgotten. Also some arrangement should be made to present the exu- 
dations during winter being lost bj overflow on to the soil. 

When I last visited JaonsAr (1890) the resin oolleolione were kept* 
until carried awaj to Dehra Dan, in old kerosene oil tine, either in 
similar open tins or in troughs resembling dug-out oanoes, placed on the 
bare soil under the trees, and nothing was done to prevent leaves, twigs 
and dost from falling into the resin. There was also unchecked exposure 
to the deteriorating influenoes of sun and air. Moreover, no attempt 
was made to distinguish the exudations of the different eeaeona either 
during collection and storing or distillation. 
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At present the distillation works are at Dehra Bun, but now that 
the period of experiment is over and considerable experience has been 
acquired and a maiket created, all the processes of manufacture should 
be oarned ou in the immediate neighbourhood of the forest Saving in 
cost of transport and fuel (which latter has no market value at all where 
the pines are tapped) would constitute an important item and more than 
double present profits It is also time now to extend operations and 
organise the industry on a large and permanent soale The fir timber 
whioh has now, from absence of a demand, to be killed and allowed to 
rot in the forest, could then be utilised for making packing cases and 
barrels for the export of the colophony* 

The officers of the Forest School and of the School Circle have 
proved that the resin industry can be made a paying one even in the 
remote, bleak, inhospitable and almost inaccessible foiests of JaonBai 
It therefore behoves the department to start similar operations in the 
numerous far more favoui ably situated foiests of the Central Cucle in 
the North-Western Provinces and of the Punjab. 

I know too little of the forests of the Punjab to offer any sugges- 
tions but it is otherwise with the forests of Naim Tal and Ramkhet, 
which between them contain at least 100 squaie miles undei Pmus 
longxfolta , growing on low bills and on dry soils, both circumstances 
favourable for tha production of resin The Nuni Tdl area lies piac- 
tically on the railway itself, while the Ramkhet blocks are tapped by 
cart roads whioh connect them with the same 1 ail way about 40 miles 
ofE. In both places labour is more easily procurable and cheaper than in 
Jaonsdr, and the climate is so mild that the foiests are open all the 
the year round. With woik m full swing there would be annually not 
less than 8,000,000 blazes in operation, yielding roughly 20, 000,00015 
of crude resin, which would furniBh moie than 300,000 gallons of oil of 
turpentme and 5,000 tons of colophony, thereby not only returning a 
handsome revenue to the State, but also contributing poweifully to the 
well-being of the hill inhabitants 

Strange as it may seem, the very first systematic attempt made by 
the Department to utilise its resin resources waH tried at Naim T61 in 
1882, when a number of trees were tapped, and I distilled a small quan- 
tity of oil and made some resin as samples for e^say in the market. It 
is a pity the experiments were not continued, as no foiests m the whole 
of the empire offered a more promising field for the enterpii9e* 

In conclusion, I would advocate the organisation of systematic en- 
quny by the staff of the Dehra Dun Forest School to ascertain for all 
our resin-yielding epeoies, coniferous as well asbioad-leaved, the follow- 
ing points — 

(1) Yield of resin on different soils and localities and under dif- 

ferent degrees of isolation of the tide. 

(2) Yield at different ages. 

(3) Yield at different levels of the trunk. 

(4) Yield at different seasons. 

(5) Pioportion in all the four preceding cases of oil, colophony 

and water. 



(6) Bate of volatilisation of the oil from orude resin under «»• 

oumstanees similar to those prevailing on a blase. 

(7) Inorease of the proportion of oolophony by oxidation. 

(8) Quantity of non-fluid resin in the different parts of the 

trank. 

Experiments should also be made to devise some more or less effec- 
tive method of diminishing the great loss of oil wbioh takes place 
through volatilisation on the blaze. 

Lastly, if an Instructor possessing the necessary skill can be found) 
time should be made for him to proseoute an anatomical and physio- 
logical study of each species. 

With improved methods and organisation, there is every probability 
of our oompetiDg successfully with the American and European produots 
in the markets of Europe. 



APPENDIX I. 


As some exact ^dea of the manner in aduch resin is eeoreted and dis- 
tributed m conifers is necessary for a correct understanding of the 
rational* of tapping, I give here, with the full permission of the oblig- 
ing author, a few notes taken from my friend, Professor Mayr’s excel- 
lent Monograph* on the constitution, distribution, significance and 
utilisation of the resins of conifers, to which book the reader is refeired 
for further information. 

Eesin is a by-product formed during the constitution of comfenn 
from starch, which is the sole source also of lesio In no oirouin stances 
can any other substance, such as comfenn, hgum or cellulose, pass into 
resin. Resin is formed from starch locally, and does not descend with 
the elaborated sap It is never met with outside special receptacles 
which are — 

1. The end s of the hairs on very young shoots of some species — The 
resin is secreted at the extreme end of the hair between the cuticle and 
the terminal cell This source of reBin has no impoitanoe at all for the 
tapper. 

2 All the parenchyma cells of the wood and all the transverse 
parenchyma cells in the hark . — These cells secrete reein inside them- 
selves, and in the oase of species which coutam no resin duots, such as 
silver fir and Tsuga, they are the only source of resin In the wood 
these cells are found mostly in the medullary rays, being met with else- 
where only in the medullary sheath and in immediate contact with the 
resin duots of healing tissues developed over wounds and diseased parts 
In speoies which contain no resin ducts, they also constitute the last 
low of oells of the several concentric rings of wood. In the baik iesm 
cells are found in the phelloderm, and they constitute the hypodertna in 
pine needles and the guard cells of the stomata. The resin in the cells 
of the sapwood is entirely fluid, and goes on increasing in quantify right 
up to the period of ohange into heartwood, after which there is not only 
no further increase, hut a part of the iesm present becomes hard and 
oeases to beoome available tor the tapper. Another fact to be noticed in 
oonneotion with the ohange into heartwood, is that the thin-walled resin 
oells in contact with the resm ducts Bwell up bladder-like and, meeting 
across the lumina of the ducts, stop them up oompletely In then ordi- 
nary condition the resin-cells are extremely small, then extension vary- 
ing from 8 to 8 millionths of a square inch Whereas m the silver fir 
all the oells of the medullaiy rays are parenohymatous and therefore 
resin-bearmg, in the spruoe the proportion of suoh cells is only 77 S per 
cent (the rest being traoheides), and m the Scots' pine 40 7 per cent in 
a severe climate and 44 4 id a mild situation od low hills In the pine 
the oells are moie numerous towards the interior of each annual ring, more 


* “ Dae Hart der Nadelholter , setne Bntstehung, Verthexlunq, Bedeutung und 
Getownung " Dr Heinrich Mayr, Ord Professor an der Kql Univerntat, 
Munchen JuIiub Spru ger, Berlin, 11894— 96 pp and 10 Illustrations. Price 
8 Merits 
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numerous on the south than on the north side of the trunk, and more 
numerous with increasing nourishment and illumination. Ream oelli 
are not a very prolific souroe of supply. 

S Rettti duett or spaces — These are the moat important of all 
jeceptacles for the industry. Their constitution it exclusively inter- 
cellular. As a result of liregulai tensions in the tissues during growth, 
and as a direct consequence of growth, two neighbouring cells separate 
from one another and thus form an intercellular spaoe If the separa- 
tion extends successively along a line of connected cells, a duct or canal 
isfoimed. Now, if the separating cells happen to be resin oells, the 
corresponding ducts and spaces formed become ream ducts and resin 
spaces, for the balsam from the cells passes out through the walls into 
the intei cellular lumina and giadually fills them up An outer system 
of such ducts permeates the needles and the limitary tissues of young 
shoots, but has no mtei est for the tappei, who is concerned only with 
the inner system, vtz , that which lune only thiough the wood and bast. 
This innei system consists (1) ot a veiticnl system, the duots running 
along the length of the stem and being confined exclusively to the 
wood, and (2) of a horizontal system, composed of ductB whioh, taking 
their rise from the vertical ones urn out honzontally, through and with 
the medullary rays, right into the bast, wheie they terminate. Once 
the (unent yeat's giowth is ovei, no moie new ducts can be formed, 
not can any (uither extension of existing duots either m length or bore 
occur In Picea and Lam some of the oells enclosing the ducts become 
fiom year to year thiok-w ailed and then they fulfil during the entire 
sapwood period the same function as medullary rays. In the Genus 
PmuB , on the contrary, all the cells enclosing the ducts remain during 
the entire penod thin-walled and continue to contain protoplasm, resin 
and starch, though in some of them tannin takes the place of the lesm, 
which then entirely disappears. Before the sapwood passes over into 
heai t wood (from 8 to 15 \enrs after its foimation) the thin-walled oells 
increase in size, and, aB already said above, swell up like bladders, meet- 
ing and filling up all the space in the duots not occupied by the resin, 
whi< h thereuprn loses its fluidity and becomes completely stationary, 
neithei the force of gravity nor diffeience of pressure being able to move 
it. Ihe vertical ducts are from 6 Co 12 inches long in the laroh, and 
from 16 to 27 $ inches long in the spruce They are shortest in the 
vicinity of blanches and longest at the foot of the tree Although they 
alwaje run along the length of the axis, they are never straight, but 
curve outwards so that their extiemities lie near the outer edge of the 
annual ring without, however, evei passing into the next ring Two 
vertical duots may unite by Anastomosis, in which oase, instead of there 
being tracheidcs between them, as would happen if they were not 
united, the intervening spaoe is occupied by parenchymatous cells 
whioh, separating from one another, form passages ot intei communi- 
cation between the united ducts. The number of vertioal duots counted 
on cross sections of the stem of a spruce 100 years’ old was 40,000 to 
60,000 per square inch, the nnmher decreasing steadily from below up- 
wards. The duots in the genus pme are from 20 to 70 per cent wider 
than in the spruce 

n 
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All trees that possess vertical duets, possess also horizontal ones. 
In a spruce stem the average number of horizontal ducts given out by 
an inch length of vertical duct is about 3, but in a very vigorous tree 
the number may run up to as many as 17 When the patent veitioal 
duct passes into the heaitwood stage, the daughter horizontal duots arc 
out off tiom all communication with the vertical Bystem, unless in th9ir 
course towards the bark they meet and unite either duectly 01 through 
the medium of a new intercellular space produced m the intervening 
thm-walled parenohyma, with other younger vertioal ducts. During 
vegetative rest in wintei the ends of the horizontal ducts are closed at 
the outer edge ot the sapwood by the cambium ring, which has, of 
course, no intercellular spaces. The bore of the horizontal ducts is about 
half that of the vertical ones The average number of horizontal ducts 
on 1 square inch of tangential seotion is, in spruce, 41,000, m Scots' 
pine, 40,000 In all other respects what has been said regarding 
vertical ducts is true also of houzontal ones. 

4 Resin Galls —In consequence of diffeiencea of pressure resin 
often escapes out of the sapwood tissues into the cambium, whioh at 
once isolates the effusion by sunounding it with tissues similar to that 
formed on wounds Resin galls have obviously no inteiest industrially. 

5 Effusions of re si i 1 1 internal cracks m the wood — These too, 
like resin galls, have a \ athological origin ana possess no inteiest foi 
the tapper 

lo resume what preoedes, we have seen — 

(I) That resin is formed duectly fiom starch, and is not a pro- 
duct due to the degradation ot cellulose oi lignin or 
comfenn, 

(II) that it ib foimed locally, simultaneously with comfenn, 
and doeB not come down or wander about with the ela- 
borated sap , 

(III) that it is met with only in special receptacles, of which 

first and foremost, ducts (both vertical and houzontal) 
and next, but longo tntervallo, resin cells have alone any 
practical interest foi the tapper , 

(IV) that these three classes of leoeptacles are distributed all 

through the wood in such enormous numbers that the 
removal of the thinnest possible shaving exposes new 
ones, 

(V) that on the sapwood passing iftto heartwood, the contained 
resin loses its fluidity, and not only this, but 

(VI) that the duots, hitherto open in every direction, beoome 
completely stopped up by thylose (swelling out of the 
enclosing thin-walled cells), and 

(VII) that consequently it is waste of labour and irretrievable 
injury to timber to attempt to draw resin from the heart- 
wood. 
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To these seven apothegms which no educated resin* Upper should 
forget, may be added the ume following : — 

(a) The quantity of resin is largest in the region of the root- 

oollum, next in the oldsn part of the hole, and least in 
the vicinity of the branches ; 

(b) more resin is secreted on the south than on thej north side 

of a stem ; 

(c) more m a Warm than m a cold climate; 

(d) more on a waim than on a cool aspect ; 

(e) more on dry, and theiefore warm; soils than in moiBt places ; 
(/) more in open than in crowded forest; 

(ff) more on loose, sandy than on stiff and therefore cold soils , 

(A) more on hilly or sloping than on level ground. 

(t) modeiate tapping promotes diametral increment of the stem 
and spread of the crown, thereby increasing secretion of 
resin. 
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APPENDIX II. 

BOIS BE L'fiTAT, 

ETABLISSEMENTS PUBLICS 

ADJUDICATION DE ^EXTRACTION DES RESiNJiS* 


OAHIBE DES CHARGES. 


TITRE l er . 

Dbs adjudications 
Article premier. 

La duree des exploitations, celle dea gemrnages et le nombre dee 
an nuites k payer par les adjudicataires seront indiques pai les afficbes 
et repioduits an proc&s-verbal d’ad judication. 

Les arbres k gemmer k mort tout partie de la vente k moms d'xndi- 
cation contraire portae k l’affiche et au procfcs-verbal d’adjudication. 
Les arbres gemmes a vie ne font paa partie de la vente. 

Les pins k gemmer k vie et oenx k gemmer k mort aeront designee 
dans chaque lot. 

Les ventes seront consenties sans aucune garantie de nombre d’ar- 
bres, de quantite de rdsme, de cubage, de coutenauce, d'age et de 
qualite. 

Article 2. 

Les ventes seront faites par adjudication au rabais en prenant pour 
base le montaut d’une annuite. 

Si des lots rest^nt invendus, le president pourra, seanoe tenants, et 
sur la proposition de l'agent foreatier, proceder k une nouvelle adjudi- 
cation par lotsou par reunion de lots, et en cas d msuocks, lemettre les 
adjudications k un jour qu’il fix era, ou les ajouiner indefiniment. 

Le Pr^fet pouna, d’ailleurs, sur la proposition du consei vateur, et 
aprfes avoir pus Tavis des maires et des admmistrateuis, autonser dans 
les forSts oommunales et d’etablissements publics, 1'extraction de la 
r&ine par voie de r6gie, sous la direction d'un entrepreneur respon- 
sable, et la vente de gre k gre des matikres rfoineuses. 

Article 3. 

La vente au rabais aura lieu de la mamkre suivante 

La mise k pnx et le taux auquel les rabais devront €tre arrSt&, 
seront determines par le conservateur ou 1'ageut forestier qui le rern- 
placeia 
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La mise & prix ennonoEe par le oneur sera diminuE# suoceesivement, 
d'apres an tarif rEglE k l'avance et affiche dans )a salle d'ad judication, 
jusqu'k ce qu'une personae prononoe les mots Je prendt . 

L’adjudioation sera tranche au taux du rabais dont Ie cneur aura 
EnoncE on commencE & Enoncer le chiffre, lorsque les mots je prendi 
seront prononces. 

Si plusieurs personnes se portent simultanEment adju lioataires, le 
lot est tire nu sort, k moms que 1 un des preneure ne reclame les eu- 
clieres Le concours est alors ouvert entie les preneurs 

Arttcle 4. 

Dans le cas prevu k l’artiole piecedent, l’adjudicatioo aux enchkres 
seia faite apies l’extinction de trois bougies allumEes sucoessivement 
Si pendant la duree de ces trois bougies il aurvient des encbkres, l*ad- 
ludication ne ponrra Etre prononcee qu’apres ^extinction d'un dernier 
feu sans enchkres survenues pendant ea duree 

Leg encberes ne pourrout Etre moindies du vingtifeme de la mise 
k pnx, si elle est de 500 francs et au-dessous, du vingt-oinquikme si 
elle e6t de 501 francs k 1,000 francs, nt du quarantikme si elle exckde 
1,000 fiancs 

Article 5 

Le fonctionnaire obargE de preaider l'adjudioation sera juge de la 
solvability des acquEreurs 

En cas de doute, il lui appirtiendra d'exigei la prEsentation imme- 
diate <rune oaution et d'un certificateur de oaution eolvables, on de 
remettre I'artiMe en vente, k defaut de gaianties suffisantes 

Les personnes non domicil lees en Prance qui voudront prendre part 
aux adjudications devront, avaut la seance, justifier de leur solvability, 
pour les bois de l’Dtat aupics du receveur des domames ohargE d'en* 
caisser les pnx de la vente, et pour les bois des communes et des 
etablissements publics auprks des maircs et des receveure des commu- 
nes, et des admimstiateurs et rectveurs des Etablissements publics 

Article 6 

La declaration de command ne pourra Etre faite que sEanoe tenante 

Si le command a les qualites requises poui Etre admis, et si son 
mandat est prEsentE immEdiatement, ^acceptation du command ne sera 
pas nEoessaire, mais si ce dernier n'a pas donnE de mandat, il sera 
tenu d’accepter par le pi ocks- verbal mEme d'ad judication, et sEanoe 
tenante 

La dEolaration de command et l’acceptation Etant ineErEes dans le 
procks-veirbal, ne donneront lieu a aucun droit particular 

Article 7 . 

Les minutes des procks-verbaux d 'adjudication seront rEdigEes 
sur papier vise pour timbre, et signEes sur-le-champ par tous les 
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tionnaires presents et par les adjudioataues on leuis fondes de pouvoirs 
ett dans le oas d'absence, ou s’lls ne veulent o» ne peavent signer, il 
en sera fait mention au proofs verbal 

Article 8 . 

Cheque adjudicataue sera tenu, sous les peines portdes par 1'arUcle 
24 du Code forestier, de donner, dans les cinq jours qui suivront celui 
de ^adjudication, une caution et uu certificated de caution leoounus 
solvables, lesquels s’obligeront sohdairement avec lui k toutes les 
charges et conditions de ^adjudication, et seront notammeut soumis 
comme lui a ^obligation d^hre domicile au lieu d’ad judication, k defaut 
de quoi tous actes post&ieurs leur seiont valablement signifies au 
secretariat de la sous-pi£fecture (article 27 du Code forestier) 

L'adjudicataire seia, dans le cas de dec! danoe, tenu de payer, s’il 
s'agit de bois de l'Etat les frais de la premiere adjudication, k laison 
de 1 60 pour cent, du montant de Tadjudioation et s’ll s’agit do bois 
de communes cu d dtablis«ements publics, leedits frais d aprks le chiffie 
qui aura 6te arr6t6 par le piesident de la vente 

Jrltcle 9. 

Lee cautions et certificiteurs de cautions seront re^us du consente- 
ment du leceveur des domaines pour les bois de l’E'tat, et pour les bois 
des communes et ^tablissements publics du cousentement des maires et 
des receveuis de ces communes, et des admimstrateurs et leceveurs des 
^tabhssementB publics 

Les actes y relates seront passe* au secr^tanat du lieu de la vente, 
et k la suite du protas- verbal ^adjudication. 

TITRE II 

Prix des adjudications 

Article 10, 

Outre le pnx pnucipal de [’adjudication, il sera pay£ 

Par lee adjudicatatres , dans les bote de Vfltat, 

1. 60 pour oent du montant de ^adjudication,* tant pour les 
droits fixes de timbre et d'enregistiement des proces-veibaux et actes 
relatifs a Padjudioation, que pour tous les auties frais, 

M par les adjudicatatres, dans lee hots communaux et d'etablmements 
public*, 

Les dioits fixes de timbre et d’emegistrement des proces-verbaux et 
des autres actes relatifs a Padjudioatioc 

1 Le monttfot de 1 udjudic tion se compose du pnx principal, en numdi&ire dee 
annuity totalises, augment^ de In valeur dee chaiges (travaux fourmtures etc ) imposes 
Toutefoie on ne coi eid6rera pas comme ui e charge la valeur eur pied dea bois k fournir 
aox pr£po*6s forestiers ou aux 6tablissemeuts coimauuaux 

1 Voir la note 1 sons 1 article 8 



Chaque adjudioataire, di ms les boi« de l'E^tat, dee communes et It** 
bliesements publics, paiera, de plus, le droit fixe afferent au oertificat 
de caution, lee dioiis proportionncle d'enregistrement sur le mon&ant 
de Tadjudioation, augmente, pom les bois domamaux, de 1*60 pour 
cent, et pour leb bois dee communes et d'Stablissements publics, des 
droits fixes de timbie et d'emegistrement des aotes autdneurs et pos- 
tal leuis & Tadjudioatiou. 1 

Article 11. 

Lee adjudicataires verseront a la caisse du reoeveur de Renregistre* 
ment et des domaiuee, lmni&liatement api&B la leoeption des cautionrt 

Pour lee bois domamaux , 

Le 1 60 pour cent, les dioits propoitionuels cl emegistiement, et le 
dioit fixe afftiient au certificat de caution , 

Pour les Lois communaux ct d'etablusemcnls publics, 

Les droits fixes et pioportiounols de timbre et d’eurcgistrement* 

Article 12. 

Les nnnuites seront versees chaque annee, par moiti6, les 15 aoftt et 
15 dcccmbie, dans la caisse, soit du leceveur des donuines, soit du 
leceviur des communes ou des etublinberuents publics piopnetaiies, 
suivant la cd/teffoiie des bois j en cas de letarcl de paiement, les in- 
tents courront de plem dioit sur le pied de 5 pour cent par an, & paitir 
de Pexigibilite des sormnes dues. 

Article 13 

Le parterie dos coupes compierant les lieux de ddpflt design&i dans 
la fortt ne seia point eonsidere com me le chantier ou le magnsm des 
adpulioat mes et les bois qui s'y tiouvent deposes pouiront, par suite, 
fitre letenus en cas de failhte, conformement aux dispositions de Taiticle 
677 du Code de commerce. 


TITRE III. 

Exploitation, vidange et b£oolemen1. 

Article 14 

Le garde- vente que Radjudicatmre doit avoir, conformlment & Pa- 
rticle 31 du Code forestier, ne pourra dtre parent ou ollie dee pr£pos6s 
charges de la garde du triage ni des agents de la locality 

II sera tenu de produire H toute requisition son registre aux agents 
forestiers,*pour 6tre vis6 et ariStl par eux. 

Article 15. 

Le permis d’axploiter sera dllivre Tadjudicataire par Regent fores- 
tier, chef de service, sur la presentation des pieces dont le detail suit * 

1 Ce* aotee gont le proefea verbal de bulivage, la citation & rficolemsut, et, b’iI ya 
isa, le proeds verbal d arpentage. 




50 


1° Les certificate constatani qu’il a fait admettie ses cautions at 
satisfait aux paie meats exiges par Particle 10 da present cahier dee 
charges ; 

2° L'aote de prestation de serment du garde yente et le registre 
dudit garde, pom 6tre ootd et paraphe , 

3° Son marteau, dont la forme sera triangulaue 

L'agent foiestier apposera son visa sur les pieoes mentionnees aux 
num^ros 1° et 2° ci-dessus. 

II delivrera, en outre, A Padjudicataire, sM le demands 1° une 
expedition dii proems* veibal d'adjudicatiou d£s qu'elle aura 6te etablie 
nu seoietauat du lieu de la veube , 2° des exemplaires du cahier des 
charges des clauses spdciales. 

Toutes ces pieces seront visees pour timbie (Lettre du Ministre des 
Finances du 3 mars 1891). 


Article 16 

L’adjudicataire remettra le permis au chef du cantonnement, et le 
previendia du jour ou ll se proposera de ooramencer 1 exploitation 

Article 17. 

Les qu&rres et entailles seiont oonduites conformement aux pre- 
scriptions des clauses speciales, anStees par lo conseivateur etappiou- 
vees pai le Directeur de PAdmiuistration des Forets. 

Si les aibres h gernmer k moit sont abindonnes aux adjudicatnues, 
oeux-ci pourrout les travaillei comme lls Pentendront 

Dans le cas continue, les adjudioataires devront les gemmer de ma- 
mbre & ne point leu i enlevet la valeur qu iIr doivent couserver c mmo 
boisd oeuvie et de cliauifage. Les dimensions des quarres dtvront dtie 
telles que leui ensemble ne depasse jamais les li mites d\iu equarrissage 
r^guher. 

Article 18 . 

Tout arbie travaille contiauement aux puucipes rappeles en Par- 
ticle precedent et aux clauses speciales, sera consideie comme un arbie 
mutile, et, dfes-lors, Padjudicataire seia traite comme sM Pavait abattu 
par le pied, en conformile des dispositions combinees des articles 192 et 
196 du Code foiestiei 

L’adjudioataire Bera passible des mSmes peines, toutes les fois que, 
pour conduire la lesine dans le godet, ll aura pratiquS au pied des 
arbres gemmes k vie, des incisious cuculaires assez piofondes pour 
attaquer le bois. 

Article 19. 

L'adjudicataue lespectera tous les arbres mis en reserve, quels que 
soient leur qualification et leur nombre. 

Dans aucun cas autie que ceux specifies au present cabier, ll ne 
pouria 6tre abandonne & Padjudicataire aucun arbre de reserve, quand 
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tneme ll b© trouverait un nombre d'arbre* d^livres infeneur k eelui 
porte aox proo6s-verbaux de martelage et d adjudication. Cette diffe- 
rence ne pourra donner lieu k aucune indemnity en favour de 1'adjudi* 
cataire * 

Article 20 

Dans auoun cas, et sous anoun prStexte, lee empreintes du marteau 
de PiStat ne pouiront etre eulevdes sui lea arbres ti gemmer k vie, celles 
qui existent au pied des aibres k jremmer a mort devront Igalement 
£tre iespect6es, ces empreintes devront rester mtactes pendant toute la 
dnrde de 1 ’exploitation , et dans cebut toutes les precautions nfoessaires 
devront dtre prises au moment de Pouverture des quarres On devra 
mime eviter soigneusement que oes empreintes ne Boient obstrules jar 
la r^sine 

Tout arbie sur lequel lesdites empreintes auraient disparu sera con- 
sidere comme ne faisant pas partie de la vente, et rendra 1 adjudicataire 
possible de 1 applicition de Particle 190 du Code forestier 

Le mode de martelage sera mdique dans Vafficbe et rappele au 
pi oc^s- verbal d ’adjudication 


Article 21 

Si poui cas lmpr^vus, tel que trace de laies, gnrde-feu, tiavaux 
d amenagement, travaux de defenses du littoral, ou pour toute autre 
cause, des arbres compris dans la vente dtoient abattus ou en 6taient 
distiaits, ll Bera proc^dd de la manure suivante 

Une indemnity egale au revenu moyen annuel produit par cbaque 
aibre gemma k vie sera alloue k Padjudioataire pour cbaque annge qui 
restera k courir 

Semblable lndetanite Ini sera accords pour les arbris gem mis k 
mort, mais dans le oas senlement ou Pabatage de ces arbres aurait lieu 
avant la tioibifeme annee de Pexploitation 

Ces indemnitee seront r^gl&s eontradictoirement entre le chef du 
cantonnemeut et Padjudicataire ou son facteur, et approuv6es par le 
oonseivateur 


Article 22 

Dans le cas ou, pendant le cours de Pexploitation, des arbres I 
gemmer k vie ou des reserves viendraient k £tre lnoendiles, k mounr 
ou k £tie arraches et brisks par les vents, ou par toute autre cause 
6trangeie k PAdmmistration, Padjudicatane en prlviendra Pagent 
forestier local, afin que la reconnaissance de oes arbres soil faite sans 
retaid 

L'adjudicataire devra, sur Pinvitation qui lui en sera faite, et dans 
un d£lai de quinze jours, abattre oes arbres sauf ceux luoendids , il lui 
sera facultatif de e’en rendre acqu^reur eur procds-verbal d’estimation 
contradictoire, dont il acquittera les frais et paiera le montant aux 
c&isses qui lui seront indiquees et dans les dllais qui seront fixds par cet 
acte. 
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Le proces- verbal d'estimation approuvS par le oonservateur sera 
exfoutoire sans aucune autre formality 

Auoune mdemnite ne sera accoidde k kadjudicataire pour la priva- 
tion qu’il eprouveiait de la jouissanoe de ceux des arbres destines k ^ tie 
gemmes k vie 

Les arbres gemmes k moit et vendus qm mourront sur pied dans le 
coursde Sexploitation, devront 6tre abattus imm&liatcment pai l’adjudi- 
cataire, et, au plus tard, quinze jours apies la mise en demeuio qui lui 
eu sera faite pai 1 a^ent local 

% Si les aibres gemmes k mort ne sonfc pas vendus, il sera pioccde, au 
sujet de ceux qui mourront sur pied pendant lc corns de Sexploitation, 
comme il a ete dit pieoedeminent poui les arbres k gemmer a vie et les 
reserves. 

Article 23. 

Dans le ens debris de reserve, pai le fait seul de IVxpk itaticn 
r^gulieiement conduite, Tadjudicataire sera tenu, onvei9 1 E'tat ou 1 i 
Commune pr pnetaue, a une indemnity dont le minimum sera fixe k 
I'avance poui cbaque natuie de r^erve, et sera con^igne dans ks < 1 msee 
spdciales. Cette mdemnite sera independmte du pnx d dclivi ince 
facultative desdits aibres brises h l’adjudiratane, qui sei i i nu en tons 
Ois de les receper. Cette opeiatiou d<vra dire teimmee dins k dilai dL 
huit ]oui s, a partn de la date du proces-verbal Conti adictou , const atant 
le bns de reserve. 


Aittcle 24. 

Le service forestier aula la faculte de vendre, sans attendre le lecole* 
ment de la coupe, les cbablis, volis, arbres mcendics, morts ou ^serves 
bnsees dont l’adjudicataire aurait refqse de se rendie ar jueteui dans ks 
conditions 6pecihees anx ai tides 2Z et ,23 , dans ce cis, 1'adjudicataue 
sera tenu de soufEiir Pin trod uotion dans sa coupe des ouvueis et des 
attelages du nouvel exploitant, et n’en demeureia pas moms feoumis & la 
responsabilite legale resultant de son march6. 

Article 26. 

Si kadjudioataire voulait 6tabln des ateliers de distillation, ou des 
soieries & vapeui, il eu feiait la demande en la foime oidinaiie 11 deviait 
alors aocepter sons reserve les conditions qui lui seimeut imposees pour 
4viter tout accident et tout dommage a la foiet. 

Article 26, 

Tout adjudicataire qui, pour cause majeure et imprgvue, ne pouria 
achevei Sexploitation ou la vidauge aux termes presents, et aura besom 
d’un d^lai, sera tenu d'en faire la demande au conseivateur, sur papier 
timhrg, vmgt jouis au moms avant Texpiration desdits termes. 

Cette petition fera oonnaitro 1’impoitance des bois restant k exploi- 
ter ou les quantity et especes de pioduits existant sur le parteue de 
la coupe, les causeB du retard dans. Texploitation ou la vidange et le 
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ddlai qu’il est necessane d’accorder. II sera status sur bod objet par le 
oouservateur. 

L’adj udicataire, par le eeul fait d’une demands en prorogation de 
ddlai d'exploitation ou do vidange, s’oblige a pa) er lee indemnity* fix£es 
par l’Adminietration. 

Les ddlais d ’exploitation ou de vidange oounont du jour de I’eipir" 
ation des termes fixes par les clauses speuales. 

Dans le cas ou les adjudioataires n’auraient pas ptofite des ddlais qui 
leur auiont ete accordes, ils ne pourrunt obtenn decbarge de l’mdem 
nite fixee, que sur un pi otes-veibal dt l’agent fmcstiai local, dies*d, 
au plus taid, le jour de 1'expuation du ttrme Jt Sexploitation ou de la 
vidange, enregietie h leurs finis et coustatanfc, qu’eiltcUvcment, llg n’out 
pas profate du benefice de la decision. 

Article 27. 

La vidange f/operera pai lee cherains existants et pai oeux qui 
seront designee par le pioces-verbal d’udjiidic ition et dans 1 affiehe 

Neanmoins, le conseivattur pourn assigner, dins le corns de Sex- 
ploitation, d’autics chpiruns de vidange it I'najudicuiaire, mu sa demande, 
et celui-ci sera tenu par lc seul fait de cette demand , de pmer 1’indem- 
nite qui serait mise k sa charge, k moms qu’il ne lenonce au hdnefice de 
la decision. 

Article 28. 

11 est defendu aux ad]udicataiies de faire ou de laisser paitre en 
f >r£t les auimaux de tiait ou ele hftt Ces animaux pourront d’uilleurs 
£tre conduits dan les venbes sans ctie mu>eles. 

Article 29 

Les adjudicataires feront enlever, au fur et a mesuro de 1’exploifa- 
tinn, les bois qui tombeiout sur les laies imperatives des coupes, atm 
qu’elles soient toujours libies 

Article 30, 

Sont obliges les adjudioataires 

1° A temr constamment libres les ohemms mteneurs d«s coupes; 

2° A leparer, en foiSt, les voies de vidauge, confoimcment aux indi- 
cations des afbehes , 

3° A retabhr les poteaux, cldtures, bornes ct g€n& alement les 
ouvragesde toute nature detiuits ou endommages par le fait de Sex- 
ploitation on de la vidange. 

Article 31. 

A une epoque quelconque du cours de Sexploitation et dans nn 
-ddlai de six mots apres son terme, 1’ Administration uura le droit da 
prouder k un recole ment de tous les arbres et bois existant sur les 
lots et d’y appeler 1’ ad judicata ire, afin de proc&ler contradictoire- 
ment. 
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Article 82, 

Lea ad judicatures, dans les bois de IIS' tat, sont tenus de payer aux 
communes les eubveutious sp£ciales auxquelles eelles-ci out droit en 
execution de Part. 14 de la loi du 21 mai 1836 et de Part. 11 de la 
loi du 20 aofit 1881 pour degradations extraoidinaires causees par le 
transport des produits aux chemins vicinaux et aux chemins ruraux 
classes. 

Article 38, 

Toutes les dispositions du present cahier des charges reoevront leur 
application jusqu'ii ce qu'il en soitautrement oidonne, 

Les adjndioataires se conformeront au surplus aux dispositions 
spfoiales du Code foiestier et de POidon nance reglementaire du l cr aout 

1827. 

delthSrS en Context rt* Admmistiatton, le 9 mai 1694. 

Les membres du Conseil d’ Administration. 

SfiB — JOUBAiaif —BERT. 

Approuve : Vu et adopts 

Pans, le 16 ma> 1894 . Pans, le 9 inai 1894 

Le Mtmitre de Vagriculture, Le Director des Forfits, 

V. VIGER. DAUBREE. 
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BOIS DE L’fiTAT, 

DE3 COMMUNES ET DES ETABLISSEMENTa PUBLICS. 
ADJUDICATION DE L’EXTRACTIOV DES RfiSINES. 
Cahier deb Clauses Sp^ciaies. 

CHAPITRE PREMIER. 


Bois df 1'Etat 
Article premier. 

Les aibres A mort vendus, qu’iU aient ou non gemmSs, devront 
6Ue abattus avant le l er avnl de La deruieie unn6e de Pexploitation 

Laooupe, pour laqnelle Pnsage de la scie est facultatif, aura lieu aussi 
pres que possible de Pempieinte de delivranoe appnsee sur la souohe , 
cette empremte devia Ctie resj eoUe et reprei-eutee au r^oolement. La 
vidange, fixee au 15 noverabre de la demiere ann6e de Pexploitation 
poui les coupes d'araelioratiou et au 15 avnl de Punn6e suivante pour 
Us coupes pnncipales (coupes & blanc dtoc), est facultative en ce sens 
que Padjudicatane pourra, sans encounr la penalite de Particle 40 du 
Code foiestier, abandonner tout ou paitie des pioduits des a rbres abattus, 
pouivu que ceux ci aient 6t6 complement ^bi-anohds, mais aprds 
Pexpiration des termes qui viennent d'etre mdiqucs, les bois am hi 
delaisses appartiendrout A PEtat, qm en disposera com me bon lui 
sembleia 

Les arbres raorts sur pied, designee lore du martelagc, devront 6tre 
abattus dans un delai d'un mois & dater du jour de Pad judication. 

Article 2 , 

Si les adjudio italics dlsirent £tablir des tharbonmeies, Us en feront 
la demande par 6crit au chef de cautonnement, qui designera, ou fera 
designer, les lieux oh pourrout dbie pris les gazons, les heibes ou les 
feuilleg n&essaifes 

Les ebarbonnidres seront entour£es, A quatre metres de distanoe de 
lour base, pai un fosse ayant 1 m&tre 50 oentimeties d’ouverture, 80 
centimetres de profondeur, et 15 centimetres largeur au fond. 

Le terrain entre la base des charbonnifcres et le foss£ d'encemte sera 
entieremeut nettoy4 

Les fourneaux ne pourront 6tre allumes avant le 1“ octobre, et 
seront dtemts avant le l er mars de chaque anu6e. 
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La vidange definitive des oharbons hors de la fordfc devra Afcre fait© 
aux termes fixds a l'artiole premier. 

Article $. 

Les baraques doraaniales mises a la disposition des adjudicataires 
devront etre entretenues pendant toute la dur£e de Sexploitation et 
remises h. la fin en parfait 6tat d’habitation. 

A cet effet, le chef de cantonnement en fera remise sous inventaire 
h l'adjudicataire. II constatera annuellement, avant le l er mars, les 
reparations a faire, et vdrifiera, avant le l er avril, si ccs reparations ont 
ete executees par r&djudicataire. 

En cas d’inexecution desdites reparations dans le delai ci-dessus, les 
travaux seraient mis en regie, conformement & l'artiole 41 du Code 
forestier. 

Article 4. 

Tous les ans, avant le 15 juillet, l'adjudicataire fournira, fagonnera 
et transportera gratuitement, apies reception sur. le parterre de la coupe, 
aux domiciles indiques dans Saffiche, les quautites qui j sont indiquees, 
de bois refendu et ecorce, provennufc de pins vifs et de qualite marchande. 

Les bitches auront 80 centimetres de longueur, et au minimum 85 
centimetres de circonfSreiice moyenne apr&s ecoigage; oelles qui auront 
plus de 60 centimetres de circonference au milieu, seront refendues de 
manure it ne pas excSder cette dimension. Le bois ainsi prepard sera 
empild par steres. 

Faute par les adjudicataires de so conformer a toutes les conditions 
etipulees ci-dessus, la fourmture sera effectuee dans les formes etablies 
par Particle 41 du Code forestier, soit par regie, soit par marcbe direct. 

Dans ce cas, 1 'evaluation inseree au proces-verbal J'ad judication, et 
portde sur les affiches, ne pourra, en aueun cas, dtro considdrde comme 
devant limiter le montant des frais de la fourniture par rdgie ou par 
marchd direot. 


CHAPITHE II. 

Bois des Communes et dbp Etabliss ements publics. 

Article 5. 

Si les arbres gemmes a mort font partie de Pad judication, les dis« 
positions des articles 1 et % ci-dessus leur seront appliquees, 

CHAPITRE III, 

Bois du I'Etat, des Communes et des Etablissements publios. 
Article 6, 

Les arbreB h vie seront gemmds k une seule quarre, qui sera com* 
mencee au-dessus du collet de la racine et dlevde toujours verticalement* 
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savoir la premiere ann6e, de 65 centimetres , chacnne des trois anneee 
suivantes, do 75 centimetres , et la cioquieme, de 80 contimfttree, de 
£b<;oq ft oe qae la hauteui totale de la quarre soit de 3 metres 70 

centimetres 

Dans le oas ou la periode de gemraage ne serai t que de quatre anodes, 
h quane serait elevfo de 65 centimetres la preimfete annoe, de 9 > oenti- 
meties chacune des deux annees suivautes, tt de 1 metre 15 ceotimdtres 
la quatrifeme, de fu 9 on a ce que la haubeut totale de lu quarre eoit aussi 
de d meties 70 centimetres 

La largeur des quaries ne pouri \ exoeder 9 centimetres dans la par*ie 
infuieure de Parbre et 8 centimetres dans la partit suporieuie, c'est- 
ti-dne au-dessus de la hauteui de li quarie de li troistfmo annde 

Leur profondeui ne pourra txccler un centum tre, mesure prise sous 
cordt teudue d'un boid ft 1 autie de Pentuille, ft la naissance mfdneuie 
de la partie rouge de Peeorce 

* Lee quaires jusqu'ft la quatriLtne inclueivement seiont pratiqudes, an- 
tant que pos lble, aux exti Smites d deux diametres ptrpendioulaires Pun 
ft Pautie 

Les quaries anciennes seront nbandonuees, quelle que soit leur 
hauteur 


Article 7 . 

L’opeiation du gemmage sera limitee enbre la l or mars et le 15 oo- 
t bre dt, cliaque annee , mats 1 ad] jdicataire pouira commencei ft racier 
les pins qui devront 0tre lesines, et a placei Its crampons, dfcs le 10 
levnti 

Tl pouira ausM iccoltei le harms jusqu'au 31 d^cembre de chaque 
annee de 1 1 j en de de gemmate excej to la deinn le annee, oft cette 
Oj nation d via £tre tauunec le 15 novembie 

Article 8 

L’adjudieatane pourra elaguei les arbres ft vie jusqu'ft la banteui do 
4 rnctits 5U centimetres 


Article 9 

Chaque adjudicataire aura la faculte de construire, dans son lot et 
sur Pemplaoemeut qui lui sera design^ par les agents forest i ere, des 
biraques pour servir au logement des r^siniers, Ces baraques amont 
les parois de la chemmSe en pieires ou en briques, et seront recouvertes 
en tuiles L'adjudicataire sera tenn de les d6mohr et d'en enlever^ les 
mateiiaux dans leg deux mow qui suivront le terme fixe jx>ur Pacheve- 
ment de la vidange ou du gemmage, faute de quoi et passe oe ddlai, les 
constiuctione appartiendront au propnltaire de la for£t. 

Article 10 . 

L’ adjudicataire ne pourra trainer les corpB d’arbrcB que sur une aii« 
torisation speciale du chef de cantonnement 
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A moms d'mdioations contraires portees sur lea affiches, lea hois 
pourront 6tre enlevfo au moyen de voiturea A ddfuut de chemins 
ouverts, ces voiturea suivrout lea traces qui eeiont d&ignfis. 

Arhele 11. 

Le minimum dee indemnitee a payer par Padjudicataire, dans le cae 
prevu par l'artiole 28 du cabiei dee charges, eat fix4 ainsi qu'il suit, non 
compile lea fraia de timbre et d’enregietrement du procfcs-verbal de consta- 
tation 

0 f . 25° pour les brins de 0“. 20 a 0 m 50 de uroonfeience ; 
l ff . 60° pour les arbrea de 0*, 51 h l m , 

6 f . 00° pour ceux de l m 01 A 52 m , 
lO f . 00° pour ceux de 2 m . 01 et au-deesus 
La oiroonf&enoe dea arbres sera mesuiee a 1 m&tre du sol. 

Dans le cas ou lea arbres auraient disparu, leui cn conference eerti 
mesurde k la soucbe ou evalu£e pai 1 agent forestier local 

A) tide 12 

Les travaux imposes sui les coupes seront executes jusqu'k concur- 
rence des sommes poitees sur 1'affiche, pour les coupes vendues, et sur le 

{ leimis d'exploiter, poui cellee devices en nature, a la diligence et sous 
a direction des chefs de cantonnement, par des ouvneis choibis par lui, 
et aux 6poques qu’il jugera le plus convenables. 

Les adjudicataires ou entrepreneurs paieront les ouvneis au vu dis 
certificate de r^oeption delivrds par cet agent, et qui vaudront dichaige, 
En cas de retard de paiement, le memoire des sommes dues sei i 
arrSte par le Prgfet, et rendu par lui exdcutone contie les adjuilicataues 
ou entiepreneurs. 

Propose par les Conservateure des Forfifcs Boussigtus 
Bordeaux et Pau, le 4 avnl 1894. 

E MUEL.— E. De GORSSE. 

Approuvd 

Paris, le 18 Mai 1894 

Le Direeteur dee horelt t 


DAUBRLE. 
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DRY DISTILLATION OF WOOD AND THE 
RESULTING PRODUCTS 

As every student of chemistry knows, the following sepaiations take 
place when wood, shut off fro n air, is exposed to high temperatures — 

1. Uncondenaable gates (£0 to 85 per cent , of the weight of the 
wood). Carbon monoxide and dioxide, fiee hydiogen, acetylene, 
propylene, benzol, etc 

II Tarry Matters (3 to 9 per cent ), such as benzol, naphthalin, paraf- 
fin, phenol, creeol, pyiocateclun, some etheis, pytogenated resins, etc. 

Ill Pyrol gneous Jctd (35 to 45 pel oent ), which contains, besides 
water, acetic acid, methylic and ally lie aloohol and acetone, vauousoily 
aoids, phenols, pyrogenated resins, etc, 

IF Charcoal (20 to 80 per cent.). 

The pioducts undei II and III collect together in the distill ite 
which settles into thiee layers The uppei most layer consists of the 
light tauy oils with a little acetic acid in dissolution , the middle layei 
is the so called pyroligneous acid, which contains, besides the pioducts 
mentioned under III, Borne dissolved tarry matters , while the lowest, 
the tar, comprises the heavy cieoseted oils saturated with aoetio acid 

The slowei the distillatnn, the less the quantity of uncondensable 
gaseous pioducts but the gi eater the pioportion of distillate (and of 
ourseof acetic acid, alcohol and tar) and the more and harder the 
oh ai coal 

The middle stiatnm of the distillate is utilised dnectly for preseiv- 
mg meat, wood, coidige, etc., but its puncipal use is for the manu- 
facture of (1) concentrated acetio acid employed in the preparation of 
aniline dyeB, (2) of vinegar, (8) of wood spnits, (4) of various acetates, 
of whi h immense quantities are consumed in the dyeing ami cloth- 
pnntmg industiy, and which may even be used impure, in the form, 
e.g ,of pyroligmte of iron and of alumina (iron and alum mordants), 
and (5) of various other acetates, such as the neutral acetate of lead. 

At M Geoffioy's Works at Chatel near Epinal I was able to study 
not only the system of dry distillation of wood employed by him , but 
also the manufacture of acetate of soda and of wood spirits. Up to 
reoently b® made also aoetio acid, but he finds that it pays better to 
prepare only tbe acetate, which is entirely exported to England. The 
factory is also fitted up foi cieosoting wood, but a few years ago the 
railway companies established their own works for creosoting sleepers, 
and this part of the factory is therefore now closed. I will conse- 
quently desoube only M. Geoffroy’s method (1) of distilling wood, (Z) 
of preparing acetate of coda, and (3) of distilling wood spirits ; 
a nd after that bnefly explain how the potable and non-potable acetio 
acids are made 

H 
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I. — Distillation of Wood. 

The illustrations on the following page represent fairly accurately 
the apparatus used. 

The wood, mere branch wood not exceeding 6 inches in girth, is 
packed upright tight in a cylindrical iron vessel (see V in Fig. 1) 
which forms the reoeiver of the retort and which is about 6 feet high 
and 40 inches inside diameter, and therefore contains about 80 solid 
cubic feet of wood. The ves«el is furnished with a strong projecting 
rim, upon which fits exact ly a similar i im of the cover. The cover is 
fixed in the way shown in Fig. 2. 
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When the vessel has been filled with wood, it is lifted up by a travel- 
ling craue which runs on rails laid alongside of the raisea furnace and 
let down into one of the circular openings of the furnaae. The cover is 
now fitted on and the retort tube fixed and connected with the condenser 
(see Fig 8). Ihj joints and an -spaces between the run of the retort and 
the furnace aie completely stepped with luting. 

Foi obvious reasons the condenser is plaoed outoide the furnaoe 
room lhe tube of the condenser, instead of being coiled into a worm, 
is bent into seveial zig zage, the horizontal portions of the zig-zags being 
enclosed m cylinders which intercommunicate by means of the conneot- 
ing pipes (p, p p ) The cold water enters the lowest o>linder at a 
fiotn a cistern placed above the level of the highest cylinder, and passes 
successively fr m the lowest to the highest, being helped in this up- 
ward passage by the ciroumstanoe that the density of water is m inverse 
propoition to its tempeiatuie It flows out at o 

The distillate on the conhary, passess down the zig-zags along with 
the uncondensable gases The distillate continues to flow downwards 
and drops thriugh the tube cl into the vat W 1, while the gases escape 
upwaide thiougli the curved tube i, which conveys them uuder the 
lit u h of the furnace, where they aie thus utilised 

lhe ol ject of the second vat is to secure the complete settling of the 
d stillate, the heavy tury matters being drawn off thiough the tap, 
while the oils fl >atmg oil the top can be skimmed off from the first vat, 
in winch they aie mostly left Lofiind. 

1 he distillation is effected at temper ituies varying between 600° 
and 900° C , acoidmg to the wood used, and is completed in about 11 
horns The distill ite is a deep brown liquid having an aoidulated taste 
and the flavour of t u and smoke 

II — Manufacture of Wood Spirits (Meth*lic Alcohol). 

The distillate must now undeigo a process of distillation in order to 
separate the alcohol lhe still used is of the ordinary pattern with a 
wotrn condenser, but a little beyond the beud of the retort tube are fixed 
tin ee oopper plates which are c nstuntly kept cool by a current of cold 
water. As the point of condensation of watery vapour is about 38° C 
higher thin that of spirit vapour, the vap >ur passing up from the boiler 
parts with a consideiable pioportiou of its watery portion by condensation 
over the coppei plates, so that what issues from the worm is fairly 
strong alcohol The distillation is oontiuued until no more spirit vapour 
pass over into the condenser— a circumstance which is ascertained either 
with the aid of an alcoholometer or by pouring a few drops of the oon- 
densed liquid on live charcoal 

The spirit thus obtained still contains not only a large proportion of 
water, but also many impurities, such as a little acetic acid, methylacetio 
ether, aldehyde, some carburets of hydrogen, methylamioe, allylio 
alcohol, eto To lemove these extraneous substances, the crude spirit is 
digested m a closed vessel with lime, which sets free ^nmoma and 
methylamine. In addition, the aoetic acid becomee saturated with the 
hme, the methylacetio ether is split up into metbylio alcohol, eto., 

v 2 
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anl the acetone is transfoimed luto various less volatile substanoes 
At the end of a fe>v hours the mixture is distilled in a special apparatus 
consisting of three distinct parts as follows — 

{a) A boiler heated with steam. 

(£) A rectifying apparatus id the form of a hollow ejhndei 
kept oold by a cm rent of water and teiminating at its 
lower extremity m an egg shaped vessel, into which open 
two tubes, where* f one bimgs in the vapour from the 
boiler and the other setves to take back into the boiler the 
liquids condensed within the cylindet 
(e) A worm for condensing the vapours that do not oonden«e in 
(fl) and therefore continue to pass on 

The distillate thub obtained, which marks 90° to 95° Baumg in the 
alcoholometer, contains hatdly anything besides methylic alcohol, ace- 
tone, a little methylacetio ether, aldehyde, water, and a very small pro- 
portion of hydrogen carburets, and is quite pure enough to be burnt m 
lamps 

For further purification, the liquor is diluted with water unt 1 it 
maiks-SO 0 Baume As a result mo*t of the cai burets become separated 
and form in a few hours an oily film on the suiface r ihe liquoi below 
is drawn off through a tap and, mixed with 2 — 3 per ceut ot lime, is 
subjected to a fuithei leotifi cation in the same d stillation apparatus m 
which the fiist rectification was effected 1 he distillate is still not quite 
pure, but pure enough for many industrial purposes, such as the mauu- 
taoture of varnishes. 

Finally, a thud rectification is effected in the same apparatus, in the 
j resenceof a little sulphuric acid, at a tempeiature between 46° and 67° 
Even now the alcohol contains some tiaces of acetone, but it is sufficiently 
pure for its two great uses, viz., in the manufactuie of (he methylated 
colours extracted from coal-tar (aniline dyes) and of methylic ethers 
employed in lte-maohines. 

To remove the last traces of acetone, the wood spmt can be fuithor 
treated, after Rotten's process, with chlorine and lectified ovei again, 
hut M. Geoffroy fin is it unnecessary to prcpaie such a perfectly puie 
spirit 

When pure, wood alcohol is a colourless liquid with a specific gravity 
of 0 814 and boiling at 66 C 

One hundred solid cubic feet of wood yields fiom 8$ to 4 gallons of 
spirit, aoooiding to the character of the distillation of the wood 

III — Manufactube of Acetate of Soda 

On page 66 it has been described how the alcohol is separated from 
the direct pi oduot obtained from the dry distillation ot wood What is 
left behind in the boiler is principally pyroligneous aci 1 with some tarry 
matters These lattei for the most part sink to the bottom on cooling, 
and are easily removed, as they are the first to flow out when the tap m 
the bottom of the boiler is opened. 



lhe pyioligneous aculis poured into ft woodeu vat and is gradually 
saturated with pure sodium oaibonate As tbe solution loses ltsaoidity, 
it becomes covered with thin plates of tarry matter which are at onoe 
skimmed off When the liquor is thus cleared, it is oonoeutrated m iron 
pans to the consistency of Ji7° 6aum6, skimming being continued ui*il 
the end 

This liquor is then kept fiom 6 to 10 days in flat pane to orystallise. 
When the crystals have formed, tbe hquid portion is drawn off 

The crystals are then redissolved to 27° B,and this solution also is 
left to crystallise This time the crystals are much larger than before, 
but still brownish owing to tairy impurities. They are redissolved, bat 
only in their water of crystallisation, by heat, aQd the solution is oal- 
cmed, a little at a time, in a pan containing a mechanical agitator, at a 
temperatuie of 380° and upwards but not exceeding 400°, at which 
point the acetate would be decomposed The aoetate, continually stirred 
during the process of tonefaction, collects in ball-shaped masses which 
dissolve giadunlly, while the tarry matters get burnt out and volatilised 
Vs the end of about 1^ hours the salt is sufficiently roasted, aud it is 
then ladled out on to cast-iron plates to c ol and solidify 

When cool, it is. redissolved in boiling water. The solution, after 
being allowed to settle, is decanted and filtered, first through wire net- 
ting and then through animal oharcoal, and finally evaporated to crystal- 
lisation (27° Baume). The salt is now suited for the manufacture of the 
puiest acetic acid, but the crystals are large and not yet quite white 
Torrefaction is a risky process, lor if by any chanoe tbe temperature 
rises to 40U° C , the salt gets decomposed Hence two other processes 
aie often substituted foi it. 

In the fiist the brown ciystalsof second crystallisation are redissolved 
to 16° Baum£ aid hlteied through a thick layer of granular animal 
charcoal Hie solution being evapoiated, the new Crystals, after being 
washed and drained, are sufficiently pure for making with it potable 
acetic acid and are perfectly white r I he charcoal is washed in boiling 
water and fiom time to time recalcined to clean it The water resulting 
fiom the washing is used m making the eolation of 16° Bauml. 

In tbe second method the brown crytals of the first crystallisation 
are dissolved and the solution treated with tannin or with ground wood 
oou aming tannin (wood paste) The tannin precipitates the tarry 
matters, which are then removed either by decantation or filtration 
Evaporated and reciystallised, aoetate of soda of sufficient purity ^s 
obtained for the manufacture of potable acetic acid. This method will 
be the best adapted for India, where tanning materials are superabund- 
ant and cost next to nothing to procure. 

IV.— Manufacture of non-potablb Acetic Acid. 

This is made with caloium acetate, which is thus prepared •— 

Take the ciude aoetio acid from the boiler after the alcohol has been 
driven off (see page 66), saturate it with slaked lime and evaporate in 
a boiler over a naked fire until the mass is reduced to a paste, which 
desiccate in flat pans, c netantlj stirring with an iron spatula. 
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The calcium acetate is decomposed in hydrochloric acid (90 to 95 
parts aoid at 20° Haume to 100 parts o£ acetate) and the mixture left 
undistuibed for 12 hours The tariy matteis that have “nsen to the 
surface are then skimmed off and the solution is distilled over a naked 
fill m a copper boiler in order to sepaiate the acetic acid now rendeied 
free Ihe distillate still contains some hydrochlonc acid and oily 
matters To rectify it, is ledistilled in a copper report heated with 
steam. In spite of all rectifications the acid thus piepared has always 
an empyreumatic flavour and cannot be used for culinary purposes, but 
is peifeotly suited for employment in the arts, 

V. — Manufacture of Potable Acetic Acid 

The seveial processes in which he it is employed although very 
simple, suffer from the capital drawback that they yield a product which 
always possesses a peculiar flavoui that is not pleasant The following 
oold piocess, invented by Mollei.it, is one of the best 

It requires small white ciystnls of the acetate, hence the crystals 
obtained by the method of raanufactuie fiist descnl ed (pige 68) are not 
suited unless they undergo a further stage ot manipulation Instead of 
allowing the large ciystals to form, the solution is constantly stnred by 
means of a mechanical agitatoi By this meins srnillci and white crjs- 
tals aie formed, which are washed in a s lution of pure acetate ot soda 
and drained and dned in traj s with a j lerced bottom 

The acid is thus prepaial The sm ill white acetate crystals are 
mixed, in a vat possessing a false bottom jieiced with he 1 s, with d5 pei 
cent of their weight cf sulphuiic acid At the end of about 12 home 
the sulphuiic acid will be tound to have bet hce the acetic acid, while 
the neutial sodium sulphate which has foimtd at the same time his, 
owing to its veiy slight solulilitv m acotic acid, ciysfaili&ed almost m 
totality By opening a tap fixed below the level of the false bottom, 
the acetic acid is completely drawn off The sulphate residue m the 
vat is washed with water, which also is diawn off in the same way, and 
contains some acetic acid and relatively mors of the sulphate than the 
fust draw. 

To remove the sulphate the aoid is put into sandstone jais kept in a 
running stream of water as cold as possible, or, in the absence of suoli a 
stream, iu a refrigeiating chamber the temperature of which is kept just 
below freezing point At the end of 8 to 10 days the greater portion of 
the sulphate becomes precipitated in the foim of crystals, and the acid, 
now neatly pure, is decanted To get nd of the lemaiumg sulphate a 
quantity of calcium aoetate jnst sufficient to decompose this sulphate is 
adaed, calcium sulphate being at once formed and piecipitated It is im- 
possible to help putting in a slight excess of the calcium acetate, which 
therefore remains in solution in the acetic acid , but this small quantity 
has no drawbacks at all 

VI — Application of what precedes 

For the manufactuies described m this paper nothing more than 
mere firewood of small dimensions is requited. Of such wood we have 
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thousands of tons everywhere, for which there is no demand and which 
must therefore rot in the forest 01 feed the annual conflagrations, besides 
impeding reproduction and preventing us effectually from making clean- 
ings and thinnings. 

The plant required in the vauous piooesses is also all of a very inex- 
pensive kind Hence the necessity of making a beginning somewhere ; 
the St ltd having ^lven the start and shown the way, private entei prise 
would not he long in stepping in. 

The best place for the experiment would be some district of the 
Ctntral Provinces not too fai from the neighbourhood of a coal mine, so 
tint theie may be eveiy inducement to undertake later on the prepara- 
tion of aniline dyes. 

Cloth printing has alieady been staited in Bombay. Cheap mor- 
d inte m abundance would I ave the effect of causing the industry to 
(\pand into vast lmioitame, seeing how enormous the home demand for 
j imttd cloths is And beie we ha\e a furthei justification for establish- 
ing the fust wood distillery in the Centia) Provinces in the very midst 
of the cotton mill industry. 
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STREET WOOD- PAVEMENT IN PARIS. 

The first wood pavement in the stieets of Pans was laid down only 
shortly before 1883 On 1st January of that year there existed, in 
iound numbers, only 1,600,000 square feet of it, but by 1st January 
1895 the superficial extension had attained to neatly 92,000,000 square 
feet, capable of giving a roadway, 60 feet wide, of close upon 290 miles 
And yet the piopoition of wood to other kinds of road coveting is still 
barely as 1 to 12„ Appendix 1 shows diagiammatically the annual 
extensions from 1889 to 1895 This .apid development has been due 
ns much to the higher cost of asphalte pavement as to the absolute 
recognised supenonty of wood Asphalte is again being biought 
into competition with its uval. The contractors for asphalte, aftei 
tiusting for 12 years to see a natural reaction against the new By stem 
set in, have at last grown desperate and determined to tempt the 
Municipality to resume asphalte extension by lowering their rates down 
to the level of wotd pa\ement r J hey cannot, however, hope to do 
an> thing moie than merely letaid the pusent rapid rate of development 
of the wooden roadway, the final tnumph of which at a not lemote date 
is inevitable hoi wood is as much superior to asphalte as asphalte is 
to stone , it is far less noisy, lees slippery (especially duung frost), less 
trying to the feet and legs of horses and less jairing foi wheeled traffic, 
although it is certainly moie difficult to wash (the method of cleining 
streets in Pans) and dries less jeadily. It has betn uiged agamst it 
that it harbouis and spreads the microbes of epidemio disease, especially 
of influenza , hut this charge is entirely unsupported by the special 
reseaiches oi bacteuologistb, as will he observed on a study of Appendix 

II 

Wood pavement is so muoh in favoui that the Municipality is 
piepaied to lelay with it any street that is at piesent otheiwise paved, 
piovided the inhabitants or house* holders are willing to contribute one- 
third of the cost of such relay mg This of course does not refer to the 
laigei thoroughfares, all of which the Coiporation is endeavouring to 
cover with wood at its own expense as quickly as its re«ouice6 allow The 
fact that the public have co-opeiated with the Municipality m paving 
with wood some of the minor stieets is the best pioof of the high 
estimation in which wood pavement is held 

The cost of laying down 1 squaie metre of roadwa) for the fiist time 
is as follows, the wood used being cluster pine fiom the Landes cut 
into blocks 15 oentim£tiee (6 inches) high : — 

Layer of o noiete 0 15 m. (=6 in ) thwk . 4 50 francs =36 shillings 

1 he wo< d (oiiginal oost b franis), cutting, 

ore soting and carnage . 10 00 „ = 8 0 „ 

La} mg toad way and gut veiling . , 1 20 „ — 1 0 „ 

Total . . 15 70 franca =12 0 shilln gs 


Tin** is eqnnilent to pel square foot 
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1h cost of reuewuig with similar wood is— 

Pulling up old pavement . . . 0 80 franoa = 2 9 peace 

Carrying it away . . . 0 80 „ as 1 0 

Coat of new blocks and lajing (as above) . 1120 , = 1075 „ 


Minus value of old blocks still useful 
Total 


11 70 francs s 112*8 penes 
. 160 „ = 144 „ 


. 10 20 frat cs = 97 9 penoe 


or 9 Id per square foot. All blocks, still sound an 1 not worn down 
to ltss thin 12 centimetiea (4 7 inches) ure used again iu a street with 
light traffic, after being leductd to that height 

Thus the blocks aie of two different heights aocotdmg to the weight 
< f tiaffic the pavement has to carry On their cioss section (transverse 
to the lun ot the fibres) they aie of course all of an umfoim thickness 
8 centinafeties (3 1 inches), so that they may be laid in tegular rows across 
the toad , wheieas, m order to be able to break joint wheiever necessaiy 
anl to finish up a tow exactly without having to split up some of them 
they are cut to fom different lengths, via , 25, 22, 19, and 17 centi- 
metres (9*8, 8 7, 7 5, and 6 5 inches) 

It has been usual to lay the blocks close up against each othei, but 
it has been found that under the pressuie and shock of tiaffic the tops 
of the blocks of all soft woods and even of some hard woods get forced 
out luto a mushroom shape the projections from adjacent blocks meet- 
ing acioss the joiute. This cncumstance has been taken advantage of 
to lay two consecutive rows of soft wood blocks about half an inch apart, 
separating them with a lath (e in adjoining sketch), and filling up the 

emftv space abovp the 
lath with giavel and 
sand. 

For a wood to be suit- 
able fot stieet paving it 
should possess the follow- 
ing characters — 

1 . It shout l be able to resist wear and tear as much as possible — 
He-istance to wear and tear is a funotion of density, hardness and 
lesistance to crushing (undei compression as well as shock) combined 
The pavement of stieetB through which tramways, especially boyse 
tramways, run and wheie heavy vehicles are constantly stopj ing anl 
staiting, should be of the most resisting wood Lven'when the 
tiarncars aie piopelled with steam or electricity, the pe petnal ctossiug 
and reuiossing of the rails by other vehicle* soon wears away and breaks 
up tne blocks close to the rails, which blocks me moreover already 
sorely tn*»d by the oscillations of the rails under the moving heavy 
cars. A horse oi horses dragging the cars and always trotting along 
the same line, obviously makes ro itters still worse In Pans, m streets 
laid with a tiamwaj , jiie !>!o ks la-t only three leais In London, 
where the omnibuses stand or posite the Charing Cross Station, pi te lasts 
only.one yeat A hardwool pavement not only generally absorbs less 
moisture than one of a sdt wood but also dries up quicker a 
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circumstanoe which adds to its already superior wearing qualities The 
possibility of using over again old blookh, slightly cut down, m another 
roadway with lighter traffic is an additional point in favour of hard 
resisting wood On the other hand, the wearing power of a soft wood, 
piovjded it is not too soft, can be considerably increased by scattering 
over the pavement, fiom time to time, small dibn » of a tough poiphyntic 
lock, which, being forced into th* wood by the traffic, form with the 
fibres thereof a thin, but highly lesistmg, macudamised-hke protective 
layer 

II The surface of each paving block should wear an ay evenly — In 
the case of oak wood the blocks wear away, ui dor the feet of horses, 
ohiefly along the edges tiansverseto the axis ol theioid, thus pioducing 
the so called “ corduioy " surface so trying to lioises hor this leason 
oak is never used 

III The wood should resist decomposition well — It is evident that 
the paving blocks aie placed in the most unfavoural le conditions to 
resist decomposition not only aie they suljict to great alternations of 
humidity and diyness, but tbiy aie c nstantly m contact wit! and 
absorbing the highly putrescible dejicta of animals They should 
remain sound foi at least 4 he peiiod during which they are to lemam 
in the two roadways which they aie successively to covei. 1 his period, 
the traffic on one of the roads bsing light and with wood that wears 
well, tnay exteud beyond ,£() }cais It is theief Jie usual to impiegiute 
the soft woods This was at first done in a complete manner, but 
experience has shown that meie soal in g fur a quarter of an hour in 
ci eosote secures the desned degree of immunity 1 he cieosote onteis 
about 2 inches m the dnection of the fibres but the ppnetiation conti- 
nues for days afterwards, so that ultimately only a veiy small propor- 
tion of the interior of the block remains unaffected, This method of 
impregnati n costs about 4 a pei 100 square feet of pavement and will 
be found fully desiritad in Appendix III The impregnati n of hard- 
woods would be too c stlv, and indeed, has net been found necessary 
M Petsche tells me that the only firm of decomposition hithei to 
observed has been dry lot, and this only iu blocks which weie aheady 
affected bef re being laid down Nevertheless, I think further observ- 
ation is necessary Beech lots in a few years and is therefore utterly 
unsuitable. 

1Y The wood should not make too smooth a surface tn dry weather or 
too slippery a surface m wet weather, — A slight woollmess of suifaoe 
due to the possession of tough, long fibies, is desirable in both kinds 
of weather, as it not only offers moie friction, but also lenders possible 
the formation of the peculiar mncadamised-hke layet, already refeired 
to under II on the preceding page, which prevents slipperiness m wet 
oi frosty weather A wood that always weais away smooth under 
traffic is specially unsuited for animals Oak possesses this detect, 
whereas the wood of the various Eucalypti, although not less hard than 
oak, forms a rough surface. 

Y, The wood should be of more oi less uniform density, not only 
through the whole of a tree, but also thioughout a whole forest 
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otherwise the various blocks laid together, wearing away unequally as 
they would do, would give rise to gieat inequalities of surface and even 
holes, and thus necessitate frequent renewals. This is a very general 
defect in cluster pine which, consideung its great cheapness, would 
otherwise be an excellent paving material 

VT, 1 he wood should not be too absorbent of moisture, otherwise 
not drying quickly, it would not only be specially liable to rot, 
but also offer diminished resistance to physical degradation, besides 
tending to form a slippeiy surface aud influence health unfavourably 
VII 1 he forte of expansion, while absorbing moisture, should not 
be excessue — Hie very remaiknble fact should here be stated that this 
foioe is quite independeut b>th of the quantity of water absoi bed and 
of the increase of volume consequent on such absorption The foroe 
of expansion is an important factor for consideiation in roads laid with 
a tiamway and in the 10 idway ovei bruises In general it is less m 
1 aid woods at the commencement of absorption, but attains a higher 
maximum, which is however leached latei 

\III I icrease of v<litme on imbib/tiom of miuturc should not be 
excessive , otherwise there would be a tendency for the road-coveimg 
to rise up away fiom the underlying layer of oonciete besides producing 
dan.eious latpial thiUbts ns in the cnee of the expansive force refeired to 
under VII The evil can, howevei be lemedied oi sufficiently mitigated 
by not laying the blocks hard up iganut one another, and, if possible, 
using laths as desenbed on pi„e 69, and, as expansion ib greatest 
in the direction at right angles to the udial tun of the medullary rajs, 

and in most of the blocks these 
lays run in the direction of the 
l ad, also (y laying one or two 
rows of blocks lengthwise along the 
edge of the load way (see sketch 
( f posite), one of such rows being 
removed, when necessarv, in order 
to c >untei ict the latei al expansion 
of the mass of blocks covering the 
roadway 

The question of permanently assuring a sufficient and cheap supply 
of the most suitable woods for paving the btreets of Paris has alieady 
become so uigent that it lias been found necessaiy to institute in the 
extremely well-oigamsed Laboratoiy of the £colb des Fonts et 
Chauss£es a continuous series of careful experiments to ascertain the 
•comparative suitability of all the vanous woods offenng in the market 
These expeumentb have only just been commenced, but already afford 
sufficient data to justify certain conclusions being drawn with regard 
to nine different kinds of wood The method of experimentation is 
described in Appendix IV, while Appendix V is a Report in which 
M. Petsche, the Engineer through whose kindness I have been able to 
study the present question, sums up the results of the experiments made 
up to date This Report is of special interest to the Indian forester, 
shewiug as it does the high position iron wood and teak secure as the 


Edge of ft o cud way 
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lesnlt of the expeiim nfs. There oan be do doubt hul that we have 
numerous other woods, glowing gregariously over extensive areas, 
which would yield as favourable results, nnd M. Petsche has kindly 
offered to te^t them foi ns in the most thorough manner possible, if we 
t-uid him a quantity of each sufficient not only for the laboratory ex- 
periment, but aho for trial in selected sections m the stieets For this 
latter purpose 3,000 square feet of paving would be ample, requiring, 
allowing for waste in sawing, about 1,600 cubic feet, while the smull 
pieces wasted in the sawing would serve for the laboratory expenments. 

Should the quantity of all the different woods togethei sent to him 
le somewh it large, 1 feel cettuin that he will be only too glad to piy 
cost of carnage and customs and octioi duties The freight to Havie 
will not probably exceed Ids a ton, and from Havie to Paris will he 
about Gs a ton The French customs charge a duty ot 11.26 fr. 

( = 9« ) pel cubic metie ( = 33icubic feet) on hard woods and 9 fr. 

( = 7 1« ) on soft woods, while the Pans octroi on wooil of all kinds is 
J« per 100 kilogB ( = 2^01b *). r lhus the total charge* up to Pans 
wi\\ amount to loughty 4ba (=64 fi ) pei cubic metre. Now as 
the "Municipality alieadv pays 68 fr for cluster pme, 85 fi for pitch 
pme, 180 fr for hem Itiom Ponquin), 95 fi for some unknown kinds 
of wood from the Congo, and 13o to 145 fi for Jttnah and Kaon, the 
Engineer would lose nothing bj having to pay 54 fi. pei cubic metie 
foi a trial consignment fiom India, which may piove the means of 
assuring him a peimanent supply of the best woods available foi his 
purpose 

Not being sure that the Government of India would consent to the 
despatch of this trial consignment, I have been diffident to sound 
M. Petsche on the subject, but I should be veiy glad to undertake to 
do so whenever I receive the necessaiy automation Should the trial 
(onsignment prove successful, as there is every reason to beneve tl at it 
will do, we should secuie not only the Pans, but also the Loudon rmuket 
(combined demnnd a good deal m excess of 2,1)00,000 oubic ftet pei 
annum) and thus have an outlet for the large stock of woods for which 
(here is at present little or no demand lb may appear unpatuotio to 
send the tnal consignment to Pans, but there is in London no plaoe 
like the I aboratoiy of the Ecole des Pontb bt Cha.usb6es, whpie the 
woods could be tested so thoroughly, and we have in M Petsohe’s letter 
to me of 8th May 1895 (Appendix complete 

willingness [mpresiement) off his part to undertake to carry out the 
tests. 

The Pans Municipality possesses its own factory for cutting the # 
various-sized paving blocks The home grown wood is reoeived in 
sqnaied logs of all sizes, the impoibed wood iu planks of various 
lengths of a uniform thickness of 8 oentimfetres (3 15 inches) and 
mostly 25 centimetres (nearly 10 inches) in width. This accounts 
partly, but of course only to a oompaiatively slight extent, for the 
_reat diffeiences in the pnoes paid for home-grown wood and that from 
Australia 


My authority foi these figures is M PeUohe himself 
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Although complete authoritative data a e still wanting, yet what 
has already been ascertained in London and Pans jubtihee the belief 
that Jarrah will last at least two and a half times as long as duster pine. 
Now the figuies given above on page 72 and in Appendix VII show that 
the cost of relaying a square metre of cluster pine pavement is only 
] franc (about 10i) less than the cost of onginal laying, being 10*20 
fr in the one and 1120 fr in the other, the wood in each case 
costing, creosoted, 8 50 fr It will thus be seen that even with prefect 
pncts, Jan ah is much less expensive than pine, so that if our woods do 
not prove worse than Jarrah and fetch only 180 fr a cubic metre, the 
net puce that we would lealise, allowing b0 fr for all expanses, 
would be 50 fr per cubic metre, oi about ftl pe* oubic foot Ab I have 
taken outside figures for expenses, the probability is that the net price 
realised would exceed ftl 

1 trust therefoie that Government will consent to a Inal consign- 
ment being sent to M Petsche fr( m eithei Burma or the Andamans 
His address is — 

Ingeuieur ordinaire de la 3 erne Section 
des Iravaux de Pans (Voine et Travaux d’lng&ueuiB), 
Piefecture de la Seine, 

59, Rue du faubourg St Martin, 59, 

Pans 
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APPENDIX II. 

Besnlt of Bacteriological Examination of Wood Pavements. 

Paris, le 4 mars 1895. 

Rapport pieliminaire ear la penetration dee mioro-organismes dans lee 
paveB de bois 

Technique — On prdlfcve aseptiquement, nutant que oela est possible 
dans une atmosph&ie toujours chargee de 5 k 6,000 bactenes par metre 
cube, 1 d&cigiammede sciure de bois au food d’un trou fore dans le pavd 
avec une mlolie steuh-ee au feu ct rt-froidie , on diluc oette sciure dans 
1 00 centimeties cubes d’eau stcnlisee et Ton ensemence, apifcs une 
agitation prolongee, cette eau sous un volume connu dans de la gdlutine 
nutritive purgee de tout gei me, Le nombie des colonies bactdrienpee 
et 1c nombie des mnisi&suies est comptd apies une durde d'moculation de 
30 jouib & la temperature de 20 a 2 1° 

1° Pa\es neufs. 

Experience 1 — Pave neuf, pin gemme. La puse d'dchantillon de 
sciure est taite a 3 centimetres de profondeur dans un augle du pavd 

Risnltat. 

1 gramme de same de bois puse k la profondeur mdiqude accuse 650 
lacteins, c’est u due moms d’uue bactene par milligramme. 

Erptrunce II — Pnvd neuf, pin non-gemme La prise d’eobantillon 
de sciure est faite a 5 centim&tres de profondeur au ctntie du pave. 

Rt stilt at 

Le giamme de sciure prise k la piofondeur Bus-indiquee a acousd 
1,0 SO bactenes 

Ces chillies montient que les pavds neufs ne ooutiennent dang leur 
masse qu'uii nombre fort iPstieint de baotdnes, et ll est bon dVjouter 
que le mode d'expdrimpntation adopte, qui neoessite un travail au con* 
tact de Pair, des pesees delicates k la balance, expose I'opdrateui & 
trouver des eneurs voisines du chiffre 1,000 per gramme de sciure 
mampulee 

Paves ancienSj, 

Relativement k ces paves, le mdme mode operatoire a dt d suivi, avec 
oette difTdrence que 1'on enlevait par le grattage sur une dpaiseeur de 
1 & 2 millimetres la coucho de bois superfioielle incrustde, par le roulage, 
de terie ou de fiagments de gravier. 

Experience 7. — Pave, pm des Landes, etabli le l flr janvier 1887, 
rue du F*. St* Honore, 154 

Rioultate. 

1 gramme de sciure prise k la surface ooutenait 1,400,000 baoteries. 

1 gramme de sciure prise k 2 centimetres de profondeur contenait 
4,200 bacteries 
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1 gramme de sciure pnse 5 centimetres de ptofondeur contenait 
4,200 baotdneB 

Experience III — Puv6 ancien, pitch pin, 2 me cboix, etabli rue 
Saint-Lazare et rue de Rome, 1, en 1889 
Rhultats 

1 gramme de sciure prise k la surface contenait 1 004,000 bactenes 

1 gramme de soiure prise & 2 centimetres de profondeur eu aocusait 
moms de 500 

1 gramme de sciure pnse k la piofondtur de 5 centimetres, memo 
r&ultut 

Experience 77/ — Puv6 ancien, pin des Landes, et »bli rue Maibeuf 

m 1886. 

Resultats 

1 gramme de soiuie pnse & la suifaoe contenait 1,365 (^00 bactenes 

1 gramme de sciure prise k 2 ceutim&tres de ptofondeur en contenjit 
4,200 

1 gramme de soiure pnse k 5 ceutimktres de profondeur en contenait 

8,100 

Ces rfisultat^montient jusqu’k ^evidence que les micro orgamsrnes 
de Pordre des bactenes ne pSuetient pis ou presque pas dans la masse 
des paves de bois, qu lls restent adheients k la couche supeifi lello 
soumise au roulage qui se montre clnigee d'environ 1 k 2,000 000 
de germes par gramme de scune de bois ( orame in lication, ll est 
bon dVjouler que la boue des rues deeseckge k la tempeiature de 8l) k 
85° accuse une moyeune de 40 k 50,000,010 de bactenes pai gramme 
de boue pulv6ris6e 

Experience IV — Cet essai vient encore confirmet la condu^i n qui 
precede. 

Un pav6 de bois neuf, pitch pin, 1™ cbcix, est immeigg sur une 
hauteur d'environ 2 a 3 centimetres dans un crMallison c ntenant du 
bouillon deboeaf en puti ^faction, il y reste al anlonnS pendant So jours, 
aprks quoi il est s£oli4 douoement k l^tuve 

Heeultats 

1 gramme de sciure pnse direct emeu t k la surface accuse 17,000 
baotgnes 

1 gramme de soiure pnse k 2 centimetres de piofondeur accuse 220 
baotlnes, 

1 gramme de soiure pnse a 5 centimetres de piofondeui acouse 830 
bactenes 

Tels sout les premiers faits importants k connaitre, a savoir que 
durant leui service, les pav^s de b^is ne sont pas peu6tr6s par les 
bactenes et qu’ils rdsibtent peodant plusieurs annees (7 k 8 ans), k 
l’mfeotiou par cette elasse de micro-organisuoes 

Paris, lb 4 mars 1895 
Le Chef du Service Micrograph que, 
SignS M1QUEL. 
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APPENDIX III. 

Notje on thb prwent st sts if of Cbbosotino Wood Pa vino 
Blocks. 

II eet mtdressant de faire connaltre les rdsultats obtenus par la 
modification du systems da ordosotage k l’usine de fabrication de pavds 
de bois. 

Depais la oration de l’usme, 1886, le ordosotage a en lieu par la 
simple immersion dans de grandee ouves remplies d'huile lourde, des 
partis que l’on retirait ensuibe k la mam pour las charger eu wagonnets 
et les conduire aux piles. Le ordosotage ainn obtenue est natnrellement 
assez dldmeutaire, puisqu’il n'est pas fait sous pression; ll dtait peu 
homogfene k cause du flottage des paves. On avait essayd de rdraddier 
k cet inconvenient par l'emploi de lourds chassis, manoeuvres par des 
palans et un treuil h engrenage, qui venaient faire plunger les pavds; 
mais cette manoeuvre dtait laborieuse et bien dangereuse pour les 
ouvriers et on a dfi vite renonoer k son emploi Ce mode de ordosotage 
conduisait k des manutentions codteuses, fkcheuses pour leB ouvrierB dont 
les mains dtaieut en contact continual aveo la creosote et le visage 
expose aux dclaboussuies d’un liquide eorrosif. Enfin l'dgouttage des 
paves sortis de la cuve occasionnait une peite importante de matikie, 
et souillait toute l’usme. T >ut en nous rdservant notre opinion sur 
J'utilitd, au point de vue de la conservation des ohaussdes, d'uu crdo- 
botage elementaue sans prpssion, et en nous proposaut d'examiner s’il 
ne conviendrait pas ou d'adopter un ordosotage par le vide et la pres- 
eion, ce qui exigeiait une mstallatiou importaqte, ou de renonoer 
purement et simplement k Timpregnation, nous avons voulu rddnire les 
moonvenients du systkme en usage. Aux wagonnets ordmaires de 
transport, out dtd substituds des wagonnets spdciaux oonstruits par les 
at^heis Decauville Ils component une caiase en tdle dtanahe et h 
bascule de i,080 lities de oapacitd (dont 884 1 utilises), dans laquelle, en 
1 'inch nan t, eont ranges k la sortie de la soie les pavds ; la oaisse 
redressee, un oouvercle k claire voie y est fixd par des broohes. 

Le wagonnet ainsi chargd est est amend sous un rdeervoir rempli 
d’huile lourde (de SjOOO 1 de capaoitd) muni d'un robinet k ddbit rapide. 
Deux ou trois minutes suffisent pour remplir la oaisse; on laisee les 
pavds en contact avec le liquide pendant 5 k 10 minutes, pendent que 
d'autres wagonnets viennent au remplissage. Lhmprdgnation faite, on 
fait avancer le wagonnet de quelques mitres, on ouvre les robinete 
etablis au fond de la oaisse, et l'huile lourde s'dooule dans des reservoirs 
infeneurs ; puib le wagonuet poursuit sa route jusqu'aux piles ok le 
ddchargement et l'empilage s'opdrent en prenant les pavds k la main 
dans le wagon. 

Du rdservoir infdrieur, l'hnile lourde est dlevde, par une pompe 
Dumont No. 0 (9,000 l k Theure) aotionpde par la transmission de 
l'usine, dans le rdservoir superieur ou elle arrive ddoantde et filtrde par 
le passage k travers une crdpine. 

On a commandd de suite 6 wagons k 895 f. Chaonn pbse 480 k , et 
est facilement poussd par 2 hommes. Le reservoir montd sur pylone a 

F 
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ooute 97 &f , on a utihs£ pouf le reservoir mfeneur une cuve anemone. 
La pompe Dumont et eon installation ont cotit6 970f.j avec dee 
fraie accessoires de 800f. La transformation a ainsi entraine une 
d^pense totale de 4915f. 

Pour faciliter les manutentions dace Frame agrandie nous Venone de 
commander 2 autres wagonnets k 895f. Les wagonnets de Faucien type 
nu nombre de 5 seront reserves k la manutention dee madners. 

II rdsulte de la nouvelle organisation, dcononne— * 

1° de temps, 

2° do mam d'ceuvre, 

8° de mature 

1° II fallait avec l'anoien syst&me, pour arriver k une impregnation 
movenne, laisser les paves dans la cuve 20 k 25 minutes, et l'on povfvait 
estimer que pour conduire 1,000 pavds de la scie aux piles avec passage 
au cieosotnge fallait 40 minutes 

Dans le nouveau systfeme ll faut environ 30 minutes 
2° On employait dans Tanoien systfeme (les pavds dtant amends par 
dee manoeuvres) pour le oieosotage, ^extraction, le roulage de la cuve aux 
piles et Pempilage cinq ouvneis 

Franca 

On devait les payer on raison den auctions de leur travail 

O 801 de 1 heure, soit en 0 heuren une ddpeiiBe de 80 

Le reiuplissage du bao ne pouvait Gtre fait qu en deboi des 
beures de travail, et donnait lieu a 2$ d heurea supplemen- 
tal! ee, soit ... .2 

Le total de la maid fl cenvre revenait h . .88 

Aniourd hui le personnel a pu dtre rdduit a 4 ouvriers ll 
Buffit de simile* mai couvies Le salaire a dtd ramend pax 
trax Motion a 0 70f et pouna Gtre abainsd a 1 60 Le 
rempliBBaed du id^ervoir ee fa t en couth de service La 
pompe n 'absorb© qua 0 60 oh (renvoi ootopris) dt de travail 
mdoamqne necodte pas pni lour pluB da . . . 0 46 

Le pnx de revient journalier de la n am d cer vre revient ainsi 

k 25 6 f ou plutdt avec lea ealaires a 0 60f a . . 22 05 

Boft bne dednotaue par jour de . . . 16 96 

Ajou tone quil -^era poBSible, enTaiBon dn gain de temps de ord- 
osoter on transporter 18 000 pavds par jour au lieu de 16,000 

S av4s soit un bdDdfice de ^ en sus Four la mdme quantitd 
e 16 000 pavds le pnx de revient correspon&rait done en 
main d’cBUvre a . ... 18 82 

I/doonomie rdelle montersnt a . .... 19 68 

8°. Matthew — Die peaces faifees avant et aprfes impregnation ll rdeulte 
que sans press*on In quantitd de cidoBote absorbs leste k peu ptfcg 
Oonfetante eur la moyenne des bois mis en oeuvre, de 24 809 iilogratinnes 
euviron par metie cube, mdme lorsqne l*on prolonge 1’immersion 

Franes 

Dans le premier aysteme, par suite des pertes la quantitd 
d huile lonrde oonsommde dtait portde par M 3 , a SO 1 200, 
elle ne ddpasaera pas dans le second 2* 000 au pnx de 
Ilf Ibb % kilcs ll en levieut pai M 8 une dsonomie de 0 92f 
et pour une production 'journaliere de 15 000 pavds de . . 20 89 

Sans parler de 1 avantuge d une propretd remaiquableroent 
plus grande de 1 unii e L'dconomie totale journalidre, 
revient amBi a environ . , .... 40 00 



Avec la production de l'uaine da dernier exercioe (ooneommation 
d 'environ 10,000 metres onbei) PSoonomie inn nolle sera d'environ 
10,000 f. 

Le prix de revient de creosotage avec le syet&me oetuel reviendra 
ainsi par mfetre cube de boie & environ 8. 25 f. (on par mfetre oarrd de 
pavage 0. 45 f.) au lien de 4. 25 £. (et par metre oarre 0. 60 f.). 

L' INGfiNlEUR de la 8®“* flection. 

Peteobe. 
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APPENDIX IV. 

Methods employed at the Laboratory of the “ H/COLE Leb PONTB ET 
ChauBBeeB” Pam, for testing the suitability of various mode for 
the paving of streets. 

Teste were employed to determine the following points 
I The co-efficient of elasticity and breaking weight 

II. Resistance to wear under friction 

III Amount and effect of compression under various pressures. 

IV, Amount of compression and wear under heavy blows, and 
ultimate effect. 

V. Amount of expansion with imbibed water and expansive force 
exerted when the dilatation is partially prevented 

I.— Determination op the Co-efficient op Elasticity and 
Breaking Weight. 

The experiments were tried with bars 1 10 m long and 0 03 x 
0*08 as nearly as possible rectangular section For each species three 
such bars were used, two of them dried in the water oveiffat 80° C. 
until fuitber loss of weight ceased, the third after immersion for & 
days m water at 80° C, subsequent to drying like the first two. 

The bars were plaoed on supports 1 metre apart and weighted in 
the middle with a constantly increasing load obtained by allowing a 
Bteady current of water to flow into a suspended bucket By a special 
arrangement the length of the normal of flexion was automatically 
registered on the scale of 60 to 1, and in this way the curvature was 
accurately measured for successive additions to the load. The co-effi- 
cient of elasticity E was thus obtained from the formula E= | x » 111 
which P= the weight, ns* the corresponding normal of curvature, and 
b and b = respectively the sides of the section of the bar expiessed 
m meties. 

The breaking weight was similarly obtained by continuing the 
inflow of water until ruptuie and measuring, by means of a special 
adaptation of verniers the normal of curvature undei successive addi- 
tions to the load. 

The results of the measurements were tabulated in Forms I and II 
(whieh see at end). In order to obtain figures comparable with each 
other, the load necessary to break bars of square section of 10 centi- 
metres side was worked out for each bar on the assumption that the 
resistance to bending and breaking vanes directly as the width qf the 
bar x the square of its height (m section of course). 

In the case of some of the speoies the lesults varied in a mailed 
manner according to the direction of the lines of boundary between the 
various oonoentric nngs ; hence a sketch of the section of each bar, 
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indicating the lines of the concentric rings, was made opposite in tbs 
column of *' Remarks 

Also, to render the figures in Form II oom parable, the normals were 
worked out for barshaviug exactly a section of 8 oentimetres x 8 centi- 
metres. 

The results recorded in Form II were also represented graphically 
by means of a curve, the abscises representing the loads (I centi- 
metre = 10 kilogs.) and the ordinates the normals of ourvature (1 cent. 
= 5 mill, of normal). 

II.— Determination or Height worn away by Friction. 

For each speoies two prisms Ilf oentimetres high (the fibres running 
in this direction) by 0 oentimetres x 4 oentimetres, first oven dried 
at 30° C. until there was no further loss of weight, then immersed in 
water at 30° C. during 5 to 6 days. 

In this state of imbibition the prisms were plaoed, standing upright, 
in a rotating cast-iron mill (Darry pattern). The pressure was regu- 
lated to 250 grammes per square centimetre, the mill being sprinkled 
over thickly with emery powder No. 3 moistened with just sufficient 
water (exaotly determined by experiment) to form a sort of paste cap- 
able of constantly moving in front of the prisms, in the same way that 
the dry quartz sand employed in experiments with stone moves in front 
of this latter. 

The two prismB in the oase of each species were out so that the lines 
of concentric rings of the one might be in the direction in which the 
mill moved, while those of the other lay in the normal to this direction. 

After 2,000 turns of the mill (1,000 over eaoh end of the prisms) 
corresponding to a linear run of 3,280 metres at a uniform rate of 2,000 
revolutions in an hour, the amount worn away (loss of height) was 
measured and recorded in Form III, in which were entered also the 
respective densities of the prisms. 

The experiment, however, showed that the amount worn away had 
little to do with the direction in which the lines of concentric rings wer* 
placed with respective to the movement of the mill, but, teak excepted, 
varied principally with the density. Thus, in the case of some or the 
epeoies, a difference of 100 to 150 kilogs. in the weight of a cubic 
metre (= 0 to 9 tt in the weight of a cubic foot) resulted in a differ- 
ence of 83, and even more, per cent, in the amount worn away— • cir- 
oumstanoe that proves the necessity of experimenting separately with 
wood of minimum, mean and maximum densities. 

Ill,— Determination of Relative Behaviour under Crushing 
Strains. 

In these experiments rectangular prisms of square section, 8 centi- 
metres side, and from 12 to 15 oentimetres high, with perfectly parallel 
faces and fibres running in the direction of their length, were need. 
For each species there were 4 prisms 12 oentimetres and 4 others 
15 oentimetres high, half of each group being oven-dried it 80° C. 



until all loss of weight ceased, the other half subjected, after similar 
preliminary desiocation, to prolonged submersion in water (70 days for 
six of the species, 17 days for iron wood, and 85 days for the rest). 
Even after 70 days' submersion the prisms were not saturated — a cir- 
cumstance that points to the necessity of longer submersion in all the 
experiments, especially in the determinations under II and IV. 

The prisms were placed, standing upright between the two plates 
of a hydraulic press and compressed until the fibres were forced apart 
and turned from their original direction (see sketches below) ; in other 
words, to the point of “ crushing/' 


Hard and soft woods. Soft woods saturated. 



Further increase of pressure could of course produce no further 
compression, but only had the effect of causing the upper separated 
piece or pieces to slip down along the plane or planes of fracture. 

It was noticed that after crushing, the prisms were still able to bear 
without further compression, for a time at least, lighter pressures than 
that whioh produced the crushing ; these pressures were ascertained 
and entered,in columns 8 and 9 of Form IV. 

During the experiments the amount of compression under different 
pressures was measured with special vernier soaks. 

A remarkable fact noticed was that the desiocaied prisms retained 
finally the form they assumed at the moment of crushing, whereas 
those whioh had been saturated, and especially those whioh had absorbed 
a large quantity of water, recovered, at the end of some daye, almost 
entirely their original form, without, however, acquiring again their 
original power of resistance to crushing strains. 

The wet prisms suffered more compression than the dry ones. In 
both cases loss of height was due to sliding down, after rupture, of the 
upper portion on the lower, as well as to displacement and bending of 
all the fibres downwards before crushing ; but whereas in the case of 
the dry prisms the second cause oould act only to a very limited extent, 
in that of the wet prisms it was a very powerful factor, resulting in a 
very appreciable flattening out of the prisms. 


87 


The results of all these experiments were recorded in accordance 
with Forms IV and V. Moreover, the results recorded in the li&tft 
form were represented graphically by means of a curve, the abscissa 
representing the pressures (1 cent. = 60 kiloes,) and the ordinates the 
amount of compression (1 decimetre a 1 mill, of compression)* 

IV.— DflTEBMINATION OF EPFBOT UNDUE SHOOKS (IMPACT). 

The experiments were tried with rectangular prisms of square 
section (sides =» about 6 centimetres) and 12 and 16 centimetres high 
(in the direction of the Bbres). For eaoh species there were three 
prisms, two of them oven-dried at S0°C. till complete oeasation of lose of 
weight, the third after immersion in water during several days subee- 
quent to being oven-dried at 80°C. 

For experiment the prisms were placed on a strong iron platform, 
eaoh inside a strong square iron case 14 oentimetres high and of 
7 centimetres side, secured to the platform with bolts. The prisms 
being only 6 oentimetres square, the interval between them and the 
sides of the oases were filled with rosin, poured in liquid, thus fixing 
the prisms firmly. In this manner the '15-centimetre prisms projected 
above the oases an entire centimetre. To place the 12-centimetre prisms 
in the same condition an iron plate 3 oentimetres thick was placed under 
them. This free length of 1 centimetre reproduced more or less the con- 
ditions obtaining in a roadway after it has been under circulation for a 
little time. 

The ram used weighed 20 kilogs. and the striking surface was 
62 mill, square. In every case the distance through whioh it was 
dropped was 2 metres. 

Under the effect of repealed blows the fibres of the prisms were 

more or less orusned, pushed 
away, and bent outwards (see 
sketch opposite). Some of the 
i I ' prisms which had already a 

i 1 few oracks before the experi- 

1 Hi ment, or whose fibres were not 

,| i $|r quite parallel to the. vertioal 

faces, were split at the same 
time that they were crashed. 

The ram, so long as no marked crushing or splitting had taken 
plaoe, bounded back with force. From the moment orushing and 
splitting began, the rebonnd diminished at each successive stroke, 
becoming ultimately nil, 

* The amount of compression suffered was measured after the prisms 
were removed from the cases. As in the case of compression under 
pressure, so also here, the compression suffered by the dried prisms was 
less in degree but nearly permanent, whereas the wet prisms recovered 
to some extent by the subsequent straightening of the bent fibres. 
It is oo doubt to this last ciroumstanoe that we mast look for the 
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explanation of the well-known woollinese of surface of roadways that 
are kept moist. 

The results of the above experiments were recorded in accordance 
with Form VI, in which, in order to render comparison possible at a 
glance, there is a column in which the results are reduced to one and 
the same cross section for all the prisms, on the assumption that the 
degree of compression is directly as the origiual extent of surfaoe 
brought under the ram . 

V. — DETERMINATION OP THE THRUSTS EXERTED BY PAVING BLOCKS 
DURING IMBIBITION OP WATFR WHEN NOT ALLOWED 10 EXPAND 
FREELY AND OP AMOUNT OF D1LLATAT10N OP THE BAME BLOCKS 
UNDER PROLONGED IMMERSION WHEN ALLOWED TO EXPAND 
FREELY. 

The experiments were tried with ordinary pa\ing blooks 1 5 centi- 
metres high by 17 x 8 centimetres, after the sides hud been made as 
exactly parallel to one another as possible. 

For the first determination it was necessary to devise an apparatus, 
suoh that, while the free expansion of the blocks was prevented in one 
direction at least, the amount of thrust exeited by the blocks in that 
direction could be exactly measured at eveiy moment. Tins apparatus 
is figured on the next pnge and consists of a lever the arms of which are 
as 1:1 oO, and a oontri vance (A A) attached to, and working, the shorter 
arm of the lever. 

The blook or blocks are placed, fibres lying horizontally (see 

sketch opposite) in the box h t 
the sides of which are 
higher than the top of the 
block or blooks, as the ca^e 
may be. An iron block C is 
then put over the wood, the 
whole being placed, as shown in 
the figure opposite, between the 
two iron plates a, d, the upper 
of which is prevented by the 
nut N fiora moving upwards, 
while the lower one can move 
downwards as the wood m the 
box expands and pushes up 
the piston-like blook C, dragging down with itself the short arm of the 
lever. Through the funnel F the water in the box is always kept at the 
same level. 
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To the long arm of the lever are attached the following:— 

(I) A buoket B, hanging from a dynamometer D, which i tee If if 
•uepended directly from the lever. 

(II) An iron rod R, whioh, as it is pulled up or pnabed down 
by the lever, opens or shuts the tap T attached to the 
bottom of another backet M detaining mercury 
(III) An index i which indicates horizontally when it is on a 
level with the fixed point p 

The attachments of each arm of the lever are so adjusted that they 
are in exact equilibrium, the weight ot the wood and uatei being taken 
into aeoount. 

To begin the operation, the indicator % is brought up on a level 
with p by means of the nut N, and ihe water le allowed to flow into the 
box * 

As watei is absoibed the blocks of wood expand, diagging down 
the short arm cf the lever and thus pulling uf> the long arm Ihis opens 
the tap T and the rneicmy flows int > the bucket B, until theie is 
enough in the buoket to over ome the strain caused bj the expansion of 
the wood The lever is tl en again in equilibrium and the tap T gets 
clo&ed In this way to every little expansion of the wood on the short 
arm there is an instantaneous response in the shape of an outflow of 
meicury, equal in weight to the incieasei strain on the long arm, aud the 
lever lemains constantly horiz intal 

The dial of the djnimometer was read at fixed intervals of time and 
the readings recorded in borm VII. 

In the apparatus just described the wood is prevented fiom expand- 
ing in only one dne<tion It is possille that if the expansion on the 
other two opjosite faoes of the blocks weie pi evented, thus placing 
the blocks under the exact conditions which obtain in a roadway, the 
results w uld be different 

The blooks were remeasured immediately they were taken out, 
to asceitain the amount of expansion in tbednection in which expansion 
was unchecked , this expansion corresponded with the maximum force 
exeited by the expanding wood 

In order to lender all the results comparable, the Mocks of wood 
were, just before the experiment, oven dned at 80 ° C and the water in 
the box was constantly maintained at the temperature of 80 ° C. with 
the aid of a thermo-syphon, thus devised 

An endless copper tube t is fixed, as represented in the sketch 

opposite, inside and ontside 
ihe box oontaming the paving 
blocks. There is an opening 
at o, tvheie an open upright 
glass tube is attached, through 
which the copper tube is filled 
and which also serves as a 
safety valve. The tube is 
heated at g, and a constant 
current of warm water is thne 
established which circulates 
tlnongh the entire tube. 
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warming and keeping np to the required temperature the water m the 
box. 

It is advisable to oomplete the above experiments by trying the 
some teste with blocks containing the average quantity of moisture 
found in new ones at the moment they are put into the road. 

In order to measure the amount of free expansion, some of the 
blooks that had been used in the experiments described on the preceding 
page were left under water at 80° C. for a prolonged period. These 
blocks were then again oven-dried at 80° C. and measured to ascertain 
whether they would shrink back to their original size. These measure* 
meats were recorded separately in Form VIII. 


If. .B.— In order to show how the various Forms which follow are to be filled up, 
I have eutered the figures for tsak and iron wood in each of them* The teak 
experimented upon was from Java, the iron wood from Borneo. 


Table I-— Co-efflcients of Elasticity and Breaking 
Weights. 
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Table 1 — Co-efficient t of 




Dmweioire ru»T 
aavosa BXrBBimwz. 

Dixeitx 




Sped ea 

Bomber of bar 

Width lb) 
In metres, 

Haight (k) 
in metre* 

Oran dried 
at SO 9 C 

After 
absorbing 
water for 

6 days 

Percentage 
of oontained 
water 

Weight 

employed 

Kilogram 

met 

Normal of 
ourrature 
(") in 
metree 


1 

s 

M 








Teak . . | 

1 

2 

8 

0 0857 

0 0950 

0 0861 

0 0958 

0 0808 

0 0868 

0 672 

0 716 
0709 

0 748 

80 

10 800 

10 290 

18 000 

0 002850 

0 001770 

0 001906 




mean 

0 69B 

0 748 




Iron wood f 

1 

a 

8 

0*0907 

0 0887 

0 0878 

0 0878 

00200 

0 0X07 

1066 

1090 

1 063 

1*077 

14 

12 095 

11 e -0 

9660 

0 003644 

0 C02684 

0 002780 


1 


mean 

1 055*’ 

1077 





Table II — Normals of curvature 



Elasticity and Breaking Weights, 



under successive loads 


UK DM A TOTAL LOAD 0 > 


100 Ell grammes 

180 Kilogrammes 

1 100 Kilogrammes 

| 200 Kllogramm 

Bimaim 

Oven 

dried 

Soaked 

Oven 

dried 

Soaked 

Oven 

dried 

Soaked 

ll 

Soaked. 




U0 32 0 

110 19 8 

11 6 20*9 

19 6 81-9 

146 36 4 

16 6 28 1 

34 6 40 1 

1 80 30 6 

30 6 80 3 

The tars tested were 
the same as those en- 
tered 111 Table 1 the 
dlreotlon of the fibres 
during the expert- 
manta baring bees 
also the same 



112 

30*9 

18 66 

363 

86 8 

80*1 

The figures to tbs left 
in earth ool train am 
those wbiob were ac- 

11*7 101 

ao 17 4 

16*76 

31*0 a 4 

at 

26-3 IBS 

37 4 80 8 

30*( 

80 8 18 7 

387 

36 6 86 4 

86*8 3 ST 

871 

— 



tually read those to 
the right bare been 
obtained by oalonlatl on 
for ban of perfectly 
square seotjon with 
sides sxaotly equal to 
8 eenttmetres. 
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Table III.— Test for Wear under Friction • 



*8 

1 

filMTE. 


Amount 1. 

Sketch aha we 
lie of eon 
oentido 
rings on 

suffice ex* 
noted to 
motion 


BtlOiie 

i 

If 

r- 

Oren. 

dried. 

Soaked ) 

age of 
redan* of 
water ab- 
sorbed 1 b 

(tow of 
height) 
rfter 2 000 
reroin* 
tlonaof 
(he mill 1 

Buuua. 





i<r» 

Centime*' 

tree. 




C 1 



070 




f{ 

0*631 

0*707 



YWA 




96 

098 



Teak . . 

L 


0 708 

mm 

•) BnpplBmentary teaat 
( owing to the great 
t d (Terence between 


/ c * 


6-B 

071 








c * 

0 610 

0 689 

76 

0 B8 


j 0 76 and 0*96 obtalu* 


1 

1 108 

1126 

S’a 

0 69 


ed in the flret test. 



1100 





a 

1 140 

81 

060 




Table IF—Teil for Beautauce to Cruahtng Stratna 















Table. V— Amount of Compression under Constantly 
Increasing Pressure. 
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Table P, — Amount of Compression 





jAnoim ov ooKPuaseiow, 

mbasdbbd iv viunimii 

PH ■ 

QUASI 

10 

Bpboibb. 



100 kllogs. 

160 kllogs. 

aookiiop. 

260 klloga. 

800 kiloga. 

1 

a 

fi 

|i 

Oven-dried. 

II 

1 & 

i 

I 

Bonked. 

1 

i 

3 

w 

i 

! 

S 

Soaked. 

1 

I 

| 

t 

0-12“ 

1 & S 
2&4 

0'80 

0'36 

1 0*37 
0-4C 

0-46 

0*46 

0-66 

0-60 

0-66 

o-eo 

0-66 

0-66 

0-67 

0-00 

0-76 

0-90 

Teak . . , < 

Mean . 


m 

IBS 

m 

m 

m 

KS3 

m 


m 

KO 

0*15“ j 

1 &8 
a ft a 

O'lli 

9'80 

0'40 

0-46 

0-30 

0-66 

0-37 

0-36 

0-66 

0-70 

0-40 

0-02 

0*46 

0-66 

0*70 

0-80 


1 Mean . 


018 

0*43 



0-36 

0-63 

... 


0*60 

0-76 

f 

0-1*“ [ 

1 ft 3 

a & a 

0-25 

0-20 

0'26 

O' 16 

0-36 

0-40 

0-30 

046 

0-36 

0*66 

0-37 

0-62 

o-eo 

0-46 

0-67 

0-46 

mwM 

id 


Mean . 


0-23 

o-ao 


0-36 

0-40 

0-40 

... 

0-68 

0'61 

0*60 

0-15-J 

1 £8 
a & 4 

0*35 

0'15 

0*80 

0'20 

0-40 

0-80 

0-30 

0-47 

0-86 

0 36 
0-40 

0*66 

0'46 

0 40 

0*00 

0-42 

0-60 

0-60 

V 

Mean . 

• 

0’85 

o-ao 

... 

0-30 

0*41 

0 33 

... 

0-43 

0-61 

0*60 


Table FT. — Results of 


Bpioih. 

PlISKI. 

Beotlon, 
in square 

oentlme- 
tret, of 
pneniB 
at begin- 
ning of 
experi- 
ment. 

Divbitt. 

Percent- 
age of 
water 
absorbed 
by the 
prisms. 

Lenath 

of 

drop 

of 

ram 

In 

metres. 

Nuubeb op 
VXiOWB AVIIB 
whioh Lose 

OP BBIGBT 
(OOMPBatBlOV) 
BKOAUB 
APPUCIABLB. 

i 

I 

i 

to 

1 

M 

Oven- 

dried. 

Bonked. 

Oven- 

dried. 

Soaked. 


( 

1 

87-70 

0-008 



2 

16 


( 

o-ia™ i 

2 

87*68 

0 601 



Id. 

10 



L 

3 

88-04 

0-014 

0 788 

10-0 

Id. 


7 

Teak . . . J 


Aver 

ages 

O‘0OB 

0-703 

10-0 


18 

7 

/ 

f 

1 

87-76 

0 001 



Id. 

19 


V 

0*16“ < 

2 

80-01 

0-732 



Id. 

13 



( 

3 

8S‘88 

0-086 

0*786 

16-0 

Id. 


7 



Aver 

agea . 

0-080 

0786 

16'0 


14-6 

7 


General 

aver 

aeee 

0-032 

0-784 

16 06 


13-76 

7 


4 

1 

84 11 

1 070 



\ Id. 

18 


t 

0-i8»? 

2 

88-87 

1-061 



Id, 

10 

see 

i 

( 

8 

84-81 

1-110 

1-167 

”4-7 

Id. 


10 

Iron wood . . . < 


Aver 

ages . 

1-077 

1-167 

4-7 


14 

10 

/ 


1 

88-08 

1*128 

■■ 


Id. 

10 

... 


0-16“} 

2 

86 as 

1-084 



Id. 

10 



l 

8 

86'22 

1-121 

wm 

’ii-o 

Id 


9 



4ver 

agei 

1-109 

BB3 

20 


13 

9 


General 

avers 

gee 

1*093 

1 149 

8‘86 


13-6 

9-5 
















Shock ( Impact ) Teats. 
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Table FIT.— Thrust exerted bg paving blocks while absorbing 



N amber 
o t 

Divsimoirs or ras Mens 

tiniD. 

Donelty 


Coin Of TBBVBf » 



WtlrtH 

Id 

gram- 
mes of 
water 

absorb- 

ed 

daring 

satire 

test. 







8r seise. 

block* 

tested 

to- 

gether. 

Height. 

Length. 

Before j 

After 

of the 
blocks 
ov«o- 
dried. 

0 

6 

» 

12 

24 

80 

Test. 

Millimetres. 

Hours. 


1 

161-8 

140-e 

00-6 

81 -T 

0-710 

SOS 

88 

68 

» 

00 

141 

170 


1 

160-1 

140-6 

80-0 

01 '8 

0-600 

HI 

48 

61 

116 

146 

818 

068 

Teak. . 4 






















Are 

rages . 

87 

60 

04 

117 

177 

081 


1 

1687 

140-6 

00-6 

we 

0-660 

263-) 








2, 







lOfi 

161 

lBB 

21b 

806 

968 


1 

160-0 

149-7 

80-8 

01-7 

0-690 

267 ; 











Atst 

age * 

0*604 








Iron wood . 

___ *_ 

160-0 

■= * 

149-0 

70-6 

60-0 

1-138 

100 

82 

48 

6? 

04 


02 


Table VIII . — Expansion , in millimetres, of putiug 


PiBTIOULABS. 

firs 

Teak. 

Iron- 

wood. 





Before test, oven-dried .... 

160-0 

100-0 




Height .. 

After ptoloaged immersloa .... 

162 6 

170*0 





„ re-drying 

160-0 






Percentage of permanent expansion 

1-6 

0-6 




Length .{ B *£!!d ri “ u ftfMlr t<rt (‘ftw being 

140-7 

140*8 





Before test, ovin-dried 

80*2 

70-6 




Width 

After prolonged Immersion .... 

81-0 

80-0 




re-drying 

80-4 






.Besidual extension, per cent 

2-1 

0*8 




UeviBlty 

'Before test, oveu-dried 

0-608 

1*136 




t After prolonged immersion .... 

0*840 

1*178 




Percentage of vslame of water contained after prolonged 
Immersion 

14*2 

3-6 





Id the 06 ae of all tlic blocks 11 was noticed that expansion woe greatest hi the direction df 
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water, ftu expansion being prevented parallel to hue of Umti, 



blocks after prolonged submersion tn water. 



tho linea of oonoentrio ring! than In the normal to that dlreotlon (mo sketch below) 

02 
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APPENDIX V 

Not« sun, LB* ESSAIS DB LaBORATOIKE DBS Bois drbtiw&i au 
Pavagb. 

L^tude des bois destines An pavage ne parait pas rtoii 6t6 avant 
1 894 entrepnse method] qoement. 

Les essais effectors en 1894* au Laboratoire de l’ficole de» Pouts et 
Chausades ont d£moutr£ Vestrlme influence de l*lnimidit£ Sur les con- 
ditions de resistance des bois, suivant quo le bois eat boo (^tuve & 80° 
jusqu ; & cessation de perte dn poids) ou imbibe, 

Les module* d'4lastioit£ et les charges de ruptuie par flexion 
diminuent du J, du |, presque de la $ pour certains bois , la resistance h 
l'lcraseraent pour les bois tendres diminue de pins de la moiti6, tandis 
que les aSaissements font plus que doubler. Le bois humide, pat con- 
tre, sous le choc s’aflaisse moms que le bois dessdchd, bien que I'afFuiBse- 
ment soit sensible sous un nombre mfSrieur de coups Les poussees 
exerceea par les bois mouilles, lenrs dilatations, les denotes dependent 
naturellement de la quantity d’eau primitivemeut oontenue. II est 
dono essentiel, pour oompaier des bois, de tenir compte de cet 6tat 
d'humidit^, et les resultats qui ont 6te founns jusqu’ici dans divers 
essais de laboratoire, ou qui sont cites dans divers ouvrages, sont vici£s 
ou douteux par le seul fait que l'dfcat d'humidite des bois n’a pas 6te 
d^fim. 

II couvient done de ramener les bois & des etats nutant que possible 
analogues : — 

1°. La desiccation par l’6tuvage & 80° jusqu’k cessation de perte 
de poids. Cette tcmp&atuie parait con veDable, en ce sens qn'elle se 
rapproche des conditions de desiccation de la pratique et qu'elle n'altfcre 
point la structure et la composition du bois d'lmbibition 1 

2° L'lmbibition peut etre realisee par immersion soit pendant un 
mime temps d£termm£, soil jusqu'& satuiation, si on a le temps ; 
1'imbibition n'arrive, en effet, it 6tre absoltiment complete qu'au bout 
d'un temps assez long, pouvant allei jusqu’k 2 et 3 mois, et vai table 
BUiyant les essences. 1 

1 Les bole perdent touts lenr eaa vers lto° on 140 s C. , A one temperature plae dlerde, lie 
oommenoent A ee ddeompoior ; lie perdent par Araporatlon naturille et lente l'eao Ilbre et arrlvont ainel 
A I 4 tat de ddetcoatlon dlte complete, male ooneervent alora encore 1 eaa hygromdtrique, 15 A 17% dn bole 
dlt deaadabd 

■ L'abeorptlon eat Dependant A pen pris oomplAte an bout de 15 Jonre et le maximum eet attaint 



€sa p«*fe aralent 4U prle comma Ue ee kronralent au dtpdt et non deeeeoMe 
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On obtiendra ainsi du bois dans des conditions extremes qui difTk* 
terout nans doute toutes deux des oonditionB ordioiird de la pratique, 
notaiument on oe qui oonoerne le pavuge on bois, mats on on ponrra 
tirer en glu&al des oonolusions pour les positions lnterm^diatrss, sur- 
tout si les o 1 ass e meats des positions extremes Bout conoordanta, ou tt 
r6oaitentre les resultats extiSmea est faible. 

Divers Elements sont a, etudier pour apprieier lu qaalite de bois 
]>our pavagee — 

1° Resistance h l'unuie, am est ui fnoteur de l^lasticit^et des re- 
sistances I l'ecrase me nt, an trottement, & la percussion , 

2° Dilatations et poussfcs sous Finfluence de Phumidite , 

3° Resistance k la pouinture. 

Cette dermkre ne se pi£te point nux essais ply siques de laboratoire 
et a du dtre laisslede c6te 

Elabticit* 

L'eiasticitd du bom doit jouei un oeitun i ftle dans sa resistance it 
Piifliiie 

Les bois soutiennent d’uutant mieux le thoo qu lls sont plus eiag- 
tiques et plus lesistants 

Le travail du choc est transmis en paitie k la fondation, eu pnrtie 
uu vehicule cboquant qufrebondit , le ioste est nbaorbe pai le bois qui 
subit une defoimation dout le caraetkre et la permanence vanent 
d’apresson eiasticite Dans une cbausF&j tes phguomeues e'aooentueut 
d’autant plus que la surface est deveuue plus in^gale, et ils prenuent 
pour un iev£lement flauheux uue tdelle importance. 

La idaction sur le corns ohoquant n’a pas encore etudife au 
Lab >ratoire de FEoole des Fonts et OhausE&s , elle pourrait Fdtre et 
uurait un certain mt£i£t 

Les essais a la flexi >n out donne une indication de I'elastieitl des 
divers b is et ont fourni les class ificatioDS suivautes 


Module* (Vdta»t%cltS 


( ’) 

Bois secs 
Decigram i c» 

Bois imbibes 

Ddcigramme* 

Quantity 

u’eau 

sbsorbee 

V 

Observations. 

Bow de ter de Dorado 

Liem da Toakia . , 

Wh}< Auitr “ l,e ) 

Pitoh*pin (Flonde) 

Teak de Java 

Pm des Landes gemmd 

Do do non gemmd 

Pin rooge du Nord . 

Kpieda du Jura, pled 

D°. do., cime 

1 

8 

2 

4 

5 

6 

8 

7 

9 

10 

11 

2,126 
1,761 
1,988 
1,715 
1,510 
1,500 
1,228 
1,468 
hi 10 
1,003 
0,843 

1 

8 

2 

9 

5 

4 

8 

7 

10 

11 

6 

1,688 

1,624 

1,628 

0 809* 
1,224 
1,860 
0,979 

1 045 

0 788 

0 668 
1,1 68f 

1<4 

3 

2,8 

10,6 

9 

2,9 

14 

19 

18,8 

18,7 

20*1 

• Trap faible 
denaitd da 

1 dobaatillaa 

f AnomaUe, bob 
tr da dense. 
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La classification k l’£tat sec suit l'ordre des denaites sauf pour lea 
pms gemm^s et non gemmls. 

On sa?ait dljh que le gemmage r6duisait l’elaeticite et que, pai une 
pr^oooupation peutltre exoessive, Te bois gemm^ n’4tait pas admis pour 
Tee poteauz des tel^graphes et des usines. 

Sauf oertaines anomalies dues aux density anormales de oertains 
lohanfcillons, la classification reste k peu prls la mime pour les boie 
imbibes, mais lea modules dimmuent trfcs sensiblement. II est h noter 
oombien le hem est peu lmpressionnl par 1’imbibition. 

Les lohantillons qui ont It! mis U me me tempt dans l’eau ont 
absotbe des quantity trfes variables d'eau , et ce sont les bois qui ont 
les modules les plus llevls k ritat seo qui out en general absorb! le 
moms ; ll y avait une double raison pour que leur module se maintint 
llevl k l'etat mouille 

* USURB PAE FEOTTBMENT 


Les essais d'usure par frottement donnent des indications plus 
mteressantes pour la resistance des pavages eu bois, bien que le frottemeut 
ne soit point la cause la plus impoitante de destruction 

Les essais faits sur des bois desseches, puis imbibes pendant 5 ou 
6 jours (*) fournissent la classihcatiou Buivante . 


Per . 

Lieno 

Karri 

Jamb * 

Pitch pin . 

Teak 

Pm gemm6 . 

Pm non j?emm6 • 
Pm da Nord . 
fipicJa du Jura, pied 
Do do , oune 


Mil r 


, . 

s 

6 7 et 6 pour 2,000 tours de meule 


2 

5 1 et|6 

» 


1 

4 5 et 6 



6 

66 



4 

6 8 et 6 „ 

» 


7 

86 



6 

8 2 

»* 


11 

11 1 et 6 



8 

8 9 et 6 



9 

9 7 

„ 

• 

10 

101 

» 


La direction des couches du bois influe peu sur les rlsultats pra- 
tiquement et dans uue obaussee les pavds prlsenteraient toutes les onen. 
tations de oouches possibles. Des tares dans le bois, des vauations 
importantes de density peuvent entrainer des modifications tres-impor- 
tantes dans les rdsultats. Des pitch-pins de faible densite (642), don- 
naient une usure de 7 mm 0 enviroD, k la densite 739, 6 mm 2, 787, 5 am b , 
du jarrah de density 772 donne 11““, de 894 6 mm 5. 

Des fentes, des fibres oontourndes font vaner insure du simple au 
double. 


On peut en d!duire l'extrlme importance du oboix des bois r6gu- 
hers, de density s'ecartant aussi peu que possible de la moyenue. Pom 
uue mime essenoe, la resistance croit aveo la densite. 

Eoeasement 


Les essais ont port 6 sur des bois seos et sur des bois imbibes par 
immersion prolongle tallies en pnsmes de 0, 12 et de 0, 16 de haut oette 
difference de hauteur ne parait pas exercer d’influence appreciable, et 


1 Les essais de M Salle ont montr! que lebois s use plus a 1 £tat hnmide qu*k l'etat 
sec et l UBure arrive ainii k plus que doable 
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la reduction de 1a queue des paves ne doit point avoir d'laeonvdnfients 
k oe point de vue. 

Le classoment suivant peut etre itabli • — 


Esscnoii 

Ohimob m iiLooRAinriB 

HI 0IN1URU 0ABB1I* 

Bois aeo. 

Holt lmblbtf. 

Per 






2 

886 

1 

736 

Liem • • • 

# # 





1 

935 

2 

706 

Earn . . • 






5 

669 

6 

378 

.Tarrah . 






6 

653 

6 

880*6 

Pitcb-pm . . 






3 

709 

4 

886 

Teak . 






4 

684 

8 

426 

Pm deB Landes gemind 






7 

681 

7 

280 

Do non gem nod 

• ( 





8 

607 

8 

216 

Pin du Nord . 






11 

418 

9 

197 

fipicda du Jura, pied 

• 1 





9 

470 

11 

166 

Vo do , onne 

• • 





10 

462 

10 

169 


Sauf pour le bois de fer et le hem, rhumiditi reduit d ; une manure 
ties important© (du i a plus de la i) la resistance. 


Dans la pratique on reste loin des charges d'icraseraent , lea oharges 
du pros camionnage correspondent au plus k 15 k * B par cm* de surface 
portant des roues, elles n’aruvent k btve doubles que dans des cas 
exception nels, 

Lee affaissements, meme sous les charges lourdes, sont pen impor> 
tants et moindres qu'on ne Pimagme : pour la charge de 100*“, la 
plus voisine de la pratique, ils varient en general entre 0 mm £ 
ils peuvent doubler, tnpler et quadrupler sous ^influence de Pimbi- 
bition. Ce oaraotfcre n'a point grande importance dans la pratique 
croyons-nous. 

Nous noterons plutdt oe fait que les affaissements des bois hnmides 
(en particulier des bois tendres) persistent moms, la charge enlevee, 
et que pendant la charge les fibres shnflichissent en augmentant la 
section : il peut en risulter une certaine disorganisation des joints du 
pavage. 

Choc, 

Le choc est un des Elements de destruction les plus importants du 
pavage en bois. Tout d’abord la percussion du pied du cheval entre en 
ligne, et son action apparatt netbement dans les rampes, les voies 
de tramways, les stations d'omnibus*; oette percussion est plus frd- 
quente et plus vive aux allures de vitesse, et 1'on peut oonstater qne 
les ohaussies k circulation m4me ligfcre, mais rapide, fatiguent plus que 
celles soumises k la circulation lento de lourdes charges. A oette action 
s'ajeute oelle du ohoe des vihicules qui se fait sentir d’autant plus qne 
la obaussde est devenue plus migale et pins cabotante ; elle est due 
marquie danB les cbausiies k joints larges que dans cellos k joktg 
seriis. 
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Lee eesais de oe choc, bien qu'il eoit difficile de lee effeetuer dans 
)es conditions mdmes de la pratique, eonfc done, seion none, partiouhfcre- 
ment mtdressants Ceur effectuds an Laboratoire des Ponts et 
Chaussdes fle eont approchds autant que possible de cee conditiona et ont 
reproduit les phdnomdnes d’dcrasemefc et de oourbure dee fibres qu'on 
observe dans les pavds extraits des ch busses 

L’affaissement est beauooup plus rapidement obtenn et beauoonp 
plus important que I’dcrasement, il est beaucoup plus vite sensible 
pour les bois imbibes que pour les bois seci, mais disparait eu partie, 
tandis que pour les autres il leste presque entierement acqmset l'affaiese- 
ment hnal 6Bt aueei moms foit • 

Les phdnomenes de feute et de rupture en delate qui se pioduisent 
aux essai9 sur les bois durs ne paraissent pas se realisei dans la pratique 


Le olassement suivant peut dtre dtabh 


£•■1*019 

AfFAIBSEMHWT m m POUR UB KUHt 
BQCILIBRK PB OOUP8 

N OMBRE DE OOTTFp A PARTIB DBM 

QU BIiH (, AFKAI8BBM1NT 

BBT BBNBIBLI 

BOIS BBCB 

Buis i b b«B 

BoU ueos 

Uoir Imbibes 

Per . 

1 

24 

1 

OS 

3 

13 5 

2 

05 

Liem • • 

2 1 

3 

2 

1 2 

1 

14 75 

1 

10 

Karri .... 

8 

4 

5 

31 

4 

H 

4 

7 

Jarrah . . 

6 

6 

4 

SOS 

6 

9 76 

6 

65 

Pitoh pin . 

5 

4 7 

6 

* 6 

b 

9 25 

6 

6 

Teak . 

4 

48 

3 

2z 

2 

H 7n 

S 

7 

Pm des Landes gemmd 

7 

6 65 

8 

44 

7 

8 25 

7 

5 

Do non gemmd 

0 

8 6 

10 

40 

s 

6 75 

8 

4 

Pm da Nord 

8 

9 8 

11 

7 

10 

4 76 

11 

1 » 

fipiodada Jnra,*pied 

11 

05 

7 

3 96 

9 

6 

9 

4 

Do do, 01 me 

10 

8 5 

6 

48 

11 

4 25 

10 

S5 


Densitj? 


Au cours des divers essais on a eu oocasion de mesuier les densitds 
des bois, les doarts entre les hmites extremes sont asses vanables 
suivant les essences et peuvent se resumer ci-apres — 


Ebbb*ob« 

Minimum 

Maximum | 

1 

Bois 

dess cbjii 
Moyenoe 

& art 
maximum 

ClaeBa 

ment 

Per 

1030 

1,140 

1101 

104 

8 

Liem . . 

852 

1,037 

950 

185 

8 

Karri .... 

831 

1,000 

043 

169 

7 

Jan ah • . . 

732 

934 

856 

202 

10 

Pitch-pin ... 

642 

1020 

778 

878 

11 

Teal: . . 

600 

732 

662 

192 

6 

L&n tea gemmd «... 

578 

700 

650 

131 

4 

Do non gemmd . . . 

628 

659 

578 

186 

6 

H or A . . 

411 

609 

487 

198 

e 

Jura, pied • . . . 

880 

476 

422 

96 

2 

Do , oune .... 

374 

441 

398 

67 

1 


La densitd influe but les resistances k l'dcrasement et au choc 
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L’dgale tunre d’ un pavage en bou et son homogdndttd sont dm 
qualitls eesentielles. La oonstanoe de den site eat une quality da 
premiere importance et ll y a lieu de tenir grand compte du claasement 
qui pr^c^de. 11 eat k noter en particular oombien le pitch-pin, qni 
pr&ente cependant dee qualites de premier ordre, a dee densitda 
variably et Ton trouve lk l'explication de oertams msuccfes qui ont pa 
paraitre Strangers II en est encore ainsi, bien qne daua une meaure 
i momdie, du jarrah et du bois du Nord. 

Lee echantillons de bois du Jura, cime et pied, avaient dee density 
qui se melaient, et l'on s’exphque que lee resistances aux divers essais 
mecamques soient peu differences. 

Poues^BB. 

La poussee du bois est parfois fort g^nante (voies de Tramways 
et boidures) et ll est mteresesant d’exammer les bois a ce point de \ne 

Les bois durs et les bois tendres Be comportent diversement quaud ils 
sont souiijis k Faction de Fimmersion 



POUMHB AU BCUTDB j 


Lhhbvchb 

9 heurog 

2 Joara 

fl Jours 

bpc a i bout de 



Kilogs 


Kilogs 


Kilogh 

Kilogs | 

jours 

Fer 

1 

82 

1 

1(0 

1 

128 

155 

12 

Liam • . 

2 

41 

2 

172 

2 

237 

260 

8 

Kair 

4 

45 

S 

240 

8 

818 

783 

14 

Jar inh 

6 

73 

6 

381 

8 

716 

1,116 

ll 

Titoli-piu 

7 

115 

8 

613 ' 

0 

773 

0t>7 

9 

Teak 

8 

87 

4 

260 

4 

306 

513 

10 

Pin dee Landes gemm<* 

8 

224 

10 

610 

11 i 

878 | 

000 

10 

Do non-geimnd 

9 

337 

7 

477 

5 

668 ' 

627 

8 

Pin du Nord . 

5 

67 

5 

834 

6 

448 

456 

6 

£pic£a Juia, pied 

10 

148 

0 

625 

7 

665 

666 

6 

Do do , cime 

11 

872 

11 

812 

10 

848 

848 

6 


Les bois durs qui s'lmbibent plus IdDtement que les bois tendres 
donnent au debut des poussees moindres, leur maximum de poussde eat 
attaint au bout de plus de tempB et est en gdndral supdrienr au maximum 
de poussde des bois tendres. 

Le bois de fer et le Item surtout, et anssi le teak, exercent dea pouaa^es 
tr&hfaibles et absorbent peu d’eau. Le jarrah et le pitch -pin, bien 
qu’absorbant des quantities limitees d’eau, poussaient extremement ; de 
mdme le gemme, malgre une absorption moindre que le uon-gemmd, 
exerce une poussde beauooup plus vive. Le phlnom&ne eat ourieux et ne 
eerait sane doute explique que par un examen mioroacopique de la 
texture du boia. 
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L'imbibition sur la voie publique 1 se fait d’une mamkre difKrente • 
puisqu'elle ne s'opkre que par une face du pavd, et par l'axtremitd dee 
fibres 30 a vent piotdgdes par one oouebe da gravillon. Des essais qui 
precedent, il n'en reaulte pas moms des indications mtdiessantes qui 
exphquent la diversity des phdnomknes de poussde eaivant les 
eseanoss des bois et la durde de la cause d'humiditg , et font resBortir 
^importance de ces pouss&s qui pour un pav6 oomplktenient imbibd 
peuvent atteindre pres d'une tonne Les paves rassemblds dans uoe , 
chaussde pousseront moms k cause de Inelasticity des joints, 1 mais on 
n'en congoit pas moms combien l 1 est difficile de s'opposer au re n verse* 
ment des bordures et des voies de Tramways 

Ces poussdes peuvent dtre attenuees par I'etabhesement des joints 
de rive mamtenus meubles et l'enlevement en temps utile de partie de^ 
ranges bordant ces joints. 


Dilatations 

II est done interessant d'etudier la dilatation lin&ire des bois sous 
1' influence de Phum id ite 


Les essais sur des pav£s imbibds k saturation ont montre que la 
dilatation dans le sens des fibres eBt insensible, qu’elle est plus forte 
suivant les dimensions de la section, en atteignant son maximum dans 
le sens tangent aux couches annuelles Ou s'explique ainei que des 
pav£s k fibies mclin^es (fig. 1) pouseent moms que lee 
paves k fibres droites, et aussi que dans une ohauss£e 
ordinaire, la pouss£e dans le sens longitudinal (coupe 
d'ailleurs par les joints) soit moindre que danB le 
sens tranversal, la majorite des paves presentant les 
ligues de leurs couches parallkles k oette deimere direc- 
tion Ce sont encore les bois de fer, le liem et le teak 

1 Des essais ultdneurs ont montrd que les pav^s extraits de la voie publique 
dtaient imbibes jusqu a saturation et que le Karri et le Liem oontenaient beauouup 
plus d ean qu ils n en a/aient absorbe dans les essais de Laboratoire 

Les garnitions de poids oonstat£as au ddp6t pour des paves empilds dans la 
oour, ootepaides a la variation des pavds empilds sous les hangars donneot une idde de 
la quantity d eau que les pav6a peuvent reoeyoir par suite des mtempdnes 


/V-i 



Pavt* or^osot^B ompllds dans la oour 

Sou* loa Hangars 

Gernmds. 

Non Qemm6a 


Gerunds 

Non Qemm6s 

Deoembre . 
Janvier 
Fdvner • 
Hare . 

Jmn . 

Aofit 

Grammes 

7 750 
b 040 

8 225 

8 280 
7-945 

7 536 

} Eoart 
> maxim, 

J 0 580 gr 

Grammes 
8 860 

8 610 

8 780 

8 720 

8 830 
8165 

} Eoait 
> maxim 
j 0 870 gr 

Grammes 
7 680 

7 660 
7600 

7 680 

7 280 
7195 

Grammes 

8170 

8175 

8170 

8130 

7 815 

7 750 


Ls dimension en long de 22am avec le maximum d bumiditd s est aoorae de 3om 
les p&vgs plaods sons le hangar, bien qu’ayant ddoru de poids, se sont ^galsmeat 
dllatdB, mais dans des conditions plus oapnoienseA. 

1 Les essais de poutsde faite sur 2 pav^s aecolds, lmmergtfs ont dound des pousdes 
tiks’infdneures au double de la poussde d un pavd seul 
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qui pr&entent lea dilatations minima, 0 5 et 0*6% et 1*6 at 2*1 % , 
tandis qne les autre* bois donnent dee dilatations doublet et triples 
(1) et (8). 


Moyenne des dluStlon* dan* la sens transfer? al et longltadlnaJ •/. 

Qaantltd d eawbsorbde%. 

For e • • e e 


1 

0 65 

7 1 

88 

111 OKU • • e • • 


2 

18 

8 

9* 

Earn . . . • 


10 

5 16 

2 

56 

J avr&h • » • • • 


8 

46 

6 

20-6 

Pitch pm .... 


11 

5 8 

4 

10 6 

Teak .... 


S 

1 86 

6 

14-2 

Pm gemmd .... 


4 

86 

7 

26 8 

Do non>gemmd . . 


9 

47 

11 

40*8 

Do du Nord . . . 


6 

48 

10 

88 8 

jupioda du Juts, pied . 


7 

44 

0 

88*7 

Do. do , cime . » 


6 

416 

8 

24 


0) Les essais de M Salle qui se rapprochenfc d’avantage des conditions de la 
pratique donnent 2 °/ 0 ftu bout de 2 jours pour des pavds dessdohds d ubord, puis 
mouillda constamment par uu filet d eau 

(*) M Laveatrouvd pour des bois bien dessdohdB nnbibds a saturation— 


Dilatation IMaire poor 100 snr la dimension 




longltudlnnle 

radialo 

pdrlphdrique 

Aoaoia 


0 086 

8 84 

8 62 

Hfitre blano . . 

. 

. 0 400 

6 66 

10 90 

Cfcdre 

, 

. 0 017 

130 

8 88 . 

Ebfene . . 


. 0*01 

218 

407 

Ch4ne jeune 

, 

. 0 400 

8 ^0 

7 65 

Chdne Vieui 

# 

0180 

813 

7 78 

Sapm . • 

• 

. 0 076 

2 41 

618 


Lc tableau oi-contre dans les proportions ?6u£ralement admiaes pour la proportion 
d eau totale oonteuue dans les bois En tranobant 17 °/„ de la oolonne B pour tenir 
coinpte de l'eau hygromStrique ou aura la proportion d'eau hbre 


■/. dn polde total. •/„ da polds bois see. 


A B 


Charme , , 



18*6 

22*8 

Prfine 



28 7 

4018 

Chdne rouvre , 



84 7 

681 

Sapm (Abies) . 



371 

589 

Pm sylvestre 



89 7 

668 

HMre . . < 



89-7 

65*8 

Onne . 



446 

801 

fispin rouge (Picea) 



46*2 

82*6 

Mdlfew , . 



48*6 

94*6 

Feuplier blano . 



606 

1025 
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Lm dilatations, comrae les poussdes, n« paraieseut point ddpendr* 
(s&uf pour le bois de fer, le liem et le teak) des quantrtds d'eau absorbees 
et tela bois qui, comm© le karri et le pitch-pin, absorbent pea se di latent 
extrdmement ; les bois ne se olassent point dans le mdme ordre pour lee 
dilatations que pour les pouBsdes. * 0 * 

La&oilitd d’abeorption de l’eau & son intdrfit au point de vue de 
l’hygieae et de la oonservation du bois, et un bois aura des chanoes 
d’&tre d’autanb plus sain et durable qa’il e’lmbibera moms facilemdnt 
dee liqtiidea dminemm&nt putrescibles de la voie publique. Cos essais 
Bout & oompllter, et le Laboratoire s’en oooupe, par l'examen du degid 
d'bunaiditd des pavds lecueillw sue la yoie publique et de leur con- 
traction aprds dedication. 

Lea indioations qu'on obtiendra ninsi ddfiniront mieux les condi- 
tions de la pcatiqoe, et en realisant artifioiellement par une immersion 
ou un arrosage d'une duide couvenable uu degrd analogue d'humidite, 
on pourra faire portei les essais de resistance sui des bois se rtvppro* 
chant de oeux des chaussdes. 


Conclusions. 

Quoiqu'il en soit, les essais qui ont ddjk dte faits permeitent ddjk 
des comparaisons mteiessantes entie les divers bois. 

Le tableau ci-desBous idsume les classements obtenus dans les essais 
qui eont le plus probnnts pour la bonne tenue d'un pavage eu bois 





Ce tableau four nit un clawement moyen qui ooinotde k pen prka 
a ?«e roidre des densitds (a*uf pour le teak) , it douua une unpin wild 
trfcs marquee dans tons las esaais, d’abord aa bow da far, puw aa Imd, 
bu teak, et enfin au karri Ce dernier bow, bieo qae trie analogue da 
couleur et d’aepect et de m6me provenance qae le jarrab, lm eat setts- 
ment suplneur Le jarrah et le pitch-pin viennent ensuite, avee Vuo et 
l’autre de graves inconvenient® (surtout ponr le pitch-pin) d’avoir das 
densites trbs variables) 

La catdgone dee boie dura ee termine la. 

Le bow gerame des Landes tient la t6te dss bow bendree et oela trie 
nettement il eet dans toue les esssis de resistance fcrks auplneur au 
bois du Nord et lui estinfeueur quepoui les pousa&e, oaraotkiaen 
somme secondaire 11 vaut beanooup mieux que le non-geramd, qui 
peut etre aesimile au bois du Nord Le bois du Jura n’a pour lui qua 
sa Constance de densitd, maw il rdsiste mal nux causes d’usure , il 
doit venir, en Bomme, le dernier dans la classification 

11 va de soi que ces conclusions; oependant assez nettes nuraient 
une valenr bien flue grande si ©lies 6taient appuy^es sur un nombre trfo 
considerable d’essais 

Ces resultats du laboratoire oonfirment-ils ceux de l’expdnence pra- 
tique ? 

On a malheureuBement au d^but dans les pav^ges exdcutd peu de 
zAnes d’essais oom| aratives, et ce n’est guere que depuis 8 an s que 
none nous sornmes effoi (is de placer duns diverges rues des bandes de 
bois d’essenceB diverges posees dans des conditions de fatigue autant que 
possible identiques 

Les usures sont tres lentes et c’est & peine si les sondagea de 189fi 
donneront quelques premieres indications 

Nous ne pouvons done oiter que les quelques exemples suivants 
Dans King’s Road, k Londres, pour une circulation ramende 4 l’unitd 
de 1,000 tonnes par metre de large 1’usnre annuelle a dtd pitob-pin, 
0(086, Sapm du Nord, 0 0006; e’est k pen pres le rapport foumi 
par les essais de lesistance mdiamques du Lab ratoire 

Dans le Strtfnd, en voie courante, en 4 ana, le sapm du Nord a perdu 
6 k 9 °“, le jariah, 2°“ 5 , k la station d’omnibiis de Charing Cross le 
sapm du Noid a duie 1 an et perdu ll® 1 , le jarrah a durd 8 an* et perdu 
5®“ 7 , k Fulham, en 8 4 ans, le jarrah a pris 1 k 2 oni de sail lie sur le 
sapm vowin. Faubourg Montmartre (carrefour La Fayette), •*» 27 now* 
le jarrah a perdu 0.008, le gemrad 0 0128, soit par au IO0SH et 
0.00&46 , la supdriontd accusee par les easou eat trfcs oon firmly 

Celle du karri sur le jarrah l’est aussi , elle a it! constable k 
Londres Dans King’s Road, en 4| ans, le karn s’est ntd de 6 */ m de 
moms que le jarrah, celui-oi de 18 “/ B de moins que le Sapin* 

A Plans, rue La Fayette, en 8 mow, on trouve pour le kam 7 
•t 1 “/ m 2, d’usure , pour le jnrrah, 0““8 et Auguichet de 

Rohan, en 7{ mow, le bam perd sur les frayds des roues 7 m / m sur 
Faxe 0 , le jarrah, 18 m / m et 1 “/ m ; en 8 mow, dans un aufcra guicbet, 
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le ohdne a perdu 6 m / m aux frayds et 8 m / m sur l'axe. Le pin des 
Landes nsait de 61 m / n en 5 mois dans les oaniveanx. 

La superiority du pin des Landes, mdme. non gemmd, sur les pins 
des Cevennes a dtd marquee. Hue des Saussaies, eu 4 aus, le iftn-gemmd 
prdsente une usure 0.008, pin des Cd venues 0,01, dpicea des Cd venues, 
0.016. 

Boulevard Bonne Nouvelle, en 4 aus, le pitch-pin a perdu 20 m / m , le 
gemme, 22.. 

Huede Chftteaudun (Ligue des Tramways), entre les rues La Fayette 
et le Faubourg Montmartre, les frayds des Omnibus k 8 chevaux se sont 
aoousds tree-fortemeut en moius de six mois sur le bois du Jura, d’une 
manifere encore tres-marqude eur le bois des Vosges, 1 et le bois du Nord 
(un peu moius) ; ils oommenoent k peiue k apparaitre sur le bois des 
Landes gemmd, 

Dans les voies autour de l'Eoole Centrale, le bois des Vosges et oelui 
des Landes ont aussi apparu k peu pres dquivalents. 

A illeurs on a, il est vrai, constate (Rue Jacob, Boulevard des Bati- 
gnolles) une supdriorite du sapin du Nord sur le bois deB Landes, maiB 
I’origine de ce dernier et sa nature, gemme ou non-gemmd, est peu 
ddterminde. 

D’une maniere gdndrale, les resultats de la pratique paraissent con- 
oorder aveo ceux du Laboratoire. 

II paraitdono intdressant de poursuiyre les reoherches do laboratoire 
et en les multipliant, de les appliquer aux di verses essences susoep- 
tiblee d’emploi. 

Elies devront porter surtout sur les densites et sur les resistances 
an frottement, a l’dcrasement, k la percussion aveo des bois secs ou aveo 
des bois trails ou non par des liquides antiseptiques? en les plajant 
dans des conditions d'humidite se rapproohant de celles de la pratique. 
11 serait intdressant dgalement de determiner la faoilitd du polissage du 
bois, le glissement dtant un inoonvenient k redouter des bois durs. 

Les essais seraient a dtendre k des paves extraits des chaussees, 
revdtus de leur oouche de gravillon et dans leur dtat naturel d’bumi- 

ditd. 

11 conviendra d’autre part, et nous nous en prdoooupons, de oom- 
pldter oette etude par un exameu microscopique et physiologique des bois. 
Les rdsultats de cette dtude, oompards k oeux de la pratique et des essais 
physiques, permettront peut dtre do prdvoir sur dee dohantillons petite 
et peu nombreux, les rdsistanoes quo le bois pourrait fournir, sa facility 
de polissage, etc. , . Cet examen pourra dtre dee plus utiles 

pour le ohoix des eBsenoes les plus convenables entre les bois qui pous- 
seut pdle-mdle 9t si varids dans les fordts dee Colonies. 

Dans leB essais physiques et mdcaniques, la rdsistanoe k 1a pourriture, 
qui est un des dldments les plus important^ de snoods, est foiodment 

1 Le boia dea Voages apparfcient k la mtme eipfcce que celui da jara {abifo peeti • 
Mold), mail paratt an pea plat r&iftaat. 

■ Lee coastetatiou faitee ju»qu*ici donoeat use ueure aa peu plus grande pour lei 
bole orloaotft quo pour lee bois nou cr6orot6s. 
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lane^e de cdfc£ ; microsoopiqbe qui Ludique k uterL 

l’importance dee vaiseeaux leur degr4 d'obstruction, puurra peuUtre four- 
mr dee indications utiles, Peut*6tre auesi pourrait*on tenter .par dee trem- 
pages dans des bouillons de oulture d£termin&, realiser une corruption 
artificielle dee boie injects oti nob, et arTitfet k un elassement It ce point 
de vue. 

L'£tude dee bois, pour pavage, 'k peiue dbauohle eet done & ponr- 
suivre; elle fourmra certainemeut dee rdsultatB interessants dont Futi- 
lity peut-6tre dee plus g£n£rales 

A Pbtschi, 

L'lngSmeur de la S mt Section 

VI. 

Parts , le 8 Mai 1896. 

L'Ing^nieur ordinairf a Monsieur Fernandez 

Monsieur, 

J'ai legrette d'avoir manqu6 votre visite. 

Nous acoepteions avec empressement d'eesayer diverses essences de vob 
bois Peut-etre en effet la V llle de Pans, aveo sa centralisation etses 
Laboratoiree vous offrira telle un champ d’experience favorable. Tout 
it votre disposition, je vous prie d’agrder, Monsieur, ^expression de mes 
sentiments les plus distiuguSs. 

A. Pets chi. 

Vous senez bien aimable de me faire connaitre votre adresse aur 
Indes ou en Angleterre pour le cas ou j’auraia des oommunioations 
ulteneures it vous adresser. 


Pans , le 9 fevner 1895 , 

APPENDIX 


APPENDIX VII. 

Containing curtain figures of yield and cost. 

Parts, le 27 Oetobre 1892. 

L’Ing£nieur Ordinaire a Monsieur Boreux 
Monsieur i/Ing£nieur en Chef, 

L 1 dcbantillon type du pave 6tant 8 x 22 x 15, uu madrier 8 x ££ pay£ 
pour 2 ° de longueur (ayant en g£n€ral 2 ®, 02) fournit en pratique 18 
pavds, soit une surface en pav6s accoles de 0 2288 1 m&tre cube de dots 
brut donne done une surface en pads de O’ 16 atcoUs de 6‘60 metres carr£s 
(369 pavds). Mais sur la cbauss£e les joints absorbent 0*01 oontre 0*08 
de largeur de paves, et ocoupent ^ de la 'surface. Dans oes conditions, il 
suffit de 50 pavls pour couvnr un mfetre; les joints de nves (dont 
^importance relative vane avec la largeur des cbauss&s) snffiadnt & 
compenser les coupes, sauf dans les voies de tramway : en sorte que Pon 
pent compter qu* il faut 50 pnves par m&tre carr6 de pavage ex&mtl. 
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1 metre oube de bois brut fouruira done 7*38 metres oarrls de pavage, 
Dans nos ptlvisions nous pourrons tablei sur 7 metres cubes de 
pavage par mktre oube aohetl. 

Sur la base de 50 pav£s et dell metres hnfoires de rrfglettes au 
mbtres cari6 de puvage, le pnz de r$vient par mfetie cari6 de pavuge 
d’apres la statistique de 1891 ressort k 

Pour le pin des Landes, qui est employe dans 1'imn ense majorite 
dee cas, 


Foarmtare de bou k 60f le m 8 . 

Franco 

8 14 

Franco. 

Bdoeptiou oannonnoge .... 

0 30 


Main d’<Buvre a 1'ut.me ...... 

0 60 


Huile lourde-fouraiture ...... 

0.49 


Fourmtures diverees et fiais g^udiaux 

013 


Total a lusme 

6 72 

9.71 

Charge meat 

Transport a pied d’ceuvre ..... 

0 08 

019 

j 022 

Fourmtuie et tianepurt de rdglettos a pied d’aouvre . . 

• • 

0 26 

Total dea foumiturea k pied d’eouvre par m 1 de pavage 

10 20 


Pour les pavfo chanftenfo il faut compter une plus-value de mam 
d’ceuvre de 0 40f. par m 8 (7 90f. par mille). 

La statistique n'ayant compns jusqu’ic aucun intdret ou amortisse- 
ment, auouue part d'appointeroents des piqueur, conducteur, etc... (ce qui 
sera fait ddsormais), le prix de revient ci-deesus esfc bien le piix oorre- 
spoudaut des depenses h eflyctuei^chaque annee pin la Ville pour Pusine 
eui les ciedits ouverts pour le pavage en bois, et donne les parts relatives 
k effectuer dans les ciedits aux diverges sources de ddpeuses. 

Ainsi sur 100,000f. de ci6dit il toimendra d’affecter envnon : 


Achat de bom . • . . 

B6i option et camionnage . 

Huile lonrde • . • 

Main d’oBuyre k 1 usine et divers . 
Transport a pied d’ceuvre • • 

Rdgleltee 


Francs 

80.000 

R.tOO 

6 Ol/O 

7 £00 
2 000 
2 500 

100000 


on lee £ 
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En marohe normals moyenne 1’unne doit fabriqoer actueJletneni do 
quoi oouvrir SJBO k 31)0®* par jour, lies dlpenses par semaine (en debora 
des acquisitions de bois) reworteut dooce b environ 3,0Ql>f. dont on talatrtt 
hl’utine 1,000 b 1 ,200f. suivant Timportanoe des arrivages et des transports 
& pied d'oeuvre. Ce chiffre de salaires et oelui de oopsommatioo d'huila 
lourde seront sans doute rdduite en 1898, grfcoe k 1* organisation norm ala* 

Voire reepeetueu semen t devoue, 

Signd: Petsohb. 
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VI— MANUFACTURE OF WOOD MATCHES IN FRANCE 

Manufaotube of Wood Matches. 

1 have been able to visit only one factory, vtt., that at Saintines 
St. Sauveur, situated on the railway, 40 miles north of Paris, but as, 
like all match manufactories tn France, this was a State establishment, 
no information that I asked for was withheld, and I saw there, for all 
praotical purposes, all the various processes of manufacture illustrated 
Moreovei, through the kindness of the Senior Piofessor of InduBtiial 
Chemistry at the University of Nancy, I was able to complete my 
information at this last town. 

The manufacture consists of four distinct sets of operations wbioh 
I will desonbe separately, viz. •— 

I. Preparation of the splints. 

II Preparation of the inflammable paste 

III Tipping of the match ends, 

IV Manufaotuie of the boxes and packing 

I — Preparation of the Splints. 

This is the process which specially concerns the Indian forester, as 
without attempting to make matches, the Department can legitimately 
undertake thiB branch of the business. 

Ihe splints ma> be prepared eiLher purely by splitting or by a 
special process of turning 

A — The Splitting Process, 

The simplest and most primitive foim of machine employed was a 
hand one, consisting of a strong sharp knife moving veitically between 
guides and worked, like the blade of an ordinary tobacco-cutter, by the 
mere force of leverage. The wood was first sawn into parallelipipeds, 
the height of which m the direction of the fibres was equal to the 
desired length of a match The paiallelipipeds were then passed one 
by one, the fibres lying horizontally, under the knife, and split up into 
plates of the thickness of the future splint. Lastly, a number of these 
plates, arranged together evenly, were cut in the same way at right 
angles to the original plane of section, the lesult being splints ready for 
tipping By adapting to this pumitive contrivance a stage possessing, 
by means of a ratchet and pinion, a horizontal movement capable of 
automatically feeding the wood under the knife, we have a veiy simple 
and inexpensive machine for emploj mg the spare time of pooi families 
in districts where, as in our Indian forest regions, rates of wages are 
low A woman of ordinaiy strength could easily turn out 10,000 
splints in an hour for | anna (a very high rate of wages), so that a 
million would cost 50 annas or about 8# 6d. t say, 7s , if cost of sawing 
the parallelipipeds be added. 

From this to the machinery at Saintines is a long step in advance. 
There the logs (stored up, while still full of sap, m cellars in order to 
uudeigo some degiee of fei mentation, which softens the wood) are first 
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out up into tlnok planks with a ribbon saw, then, with a areolar saw 
into parallelipipeds of the height of a match All outer slims are uti- 
lised for packing oases. The parallel! piped- shaped blooks are now taken 

to the machine which 
is to out them up into 
splints This machine 
consists of a strong 
heavy rectangular iron 
frame moving horizon- 
tally rapidly baok- 
waids and forwards 
and carrying on either 
side of it a number of 
parallel little knives 
(k, k, k, m sketch 
opposite) fixed the 
thickness of a match 
apart from one an- 
other followed imme- 
diately behind by a 
large V-shaped knife 
(KK). The biooks of 
wood aie fixed on the 
machine on either side of the frame in a row one behind another aud 
poshed forward, by a combination of ratchet and pinion, at each stroke the 
thickness of a match against the frame m front of the advancing little 
knives. These slit the wood to the required depth, and the large , 
V-shaped knife, oom mg immediately behind like a plane, then completes 
the separation, the splints falling thiough the frame on to a revolving, 
endless band of canvas, which carnes them forward and drops them into 
baskets plaoed to leceive them. Ihus at each forwaid movement of the 
frame as many splints may he cut as there are parallel little knives on 
both sides of the frame, less one. 

Although extremely convenient to use, the machine just desonbed pos- 
sesses the drawback of turning out splints which are lough and ragged at 
the edges, eo that, if they are to be used for matches of finished ap- 
pearanoe, they must be put through a process of smoothing Moreover, 
the splints that drop from the outer faces of the blooks are seldom of the 
pioper thickness and may even be mare chips Hence when matches 
of high quality are to be made, the splints must be passed through a 
sifting and polishing machine This consists simply of revolving 
cylinders of wire netting, resembling those for sifting tea. The under- 
sized pieces fall through, while the constant fnctim with one another 
and with the wire netting smooths the splints and rubs off the ragged 
edges In order to economise spaoe, time and labour, the ofling aud 
smoothing cylinders aid combined with another turning in a room 
through which a current of hot, dry air is dnven. For the wants of 
the general Indian consumer, who thinks little of the finish of his 
matches so long as he can buv a cheap article, the drying cylinder alone 
would suffice to get rid of absolutely useless chips. 

H 2 
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From t^e smoothing cylinder the b{1idIe dr<p on to arranging 
machines (rangeur*), which are merely hoses moving with a short 
jerky motion both backwards and forwards and np and down, whereby 
they are laid parallel to one another in a heap, so that they can be 
swept off at once and packed tight in a box, in which they are earned 
away to the dipping room 01 packed np foi export to other factories, 
where only the dipping process is earned on 

B — Ihe Turning Procett 

Here theie is no need at all for the ribbon saw, the logs being simply 
cross-cut into billets, the length of which (usually over S feet) is some 
exact multiple of a matoh length. Sometimes it suffices to use the 
wood peifectly gieen, but it is always best to steam the billets The 
lathe is a veiy poweiful one and is so geared that as the billet fixed 
upon it levolves, the cutting blade, whioh is slightly longer than the 
billet, gradually approaches the axis on which this turns, the tapidity 
of approach, whioh can be regulated exactly, being directly proportional 
to the thickness of the sheet of wrod to be cut, * e , to the requned 
thickuess ot the matches It will be seen that to far the machn e is 
exactly the same as that used foi cutting out veneers But here comes 
an addition Ihe sheet of wood, as it is cut by the lathe, is drawn on 
to a table under a rollei armed with a number of sharp blades entirely 
encircling it and fixed parallel to each other at the distanoe of a match 
length apart Thus the sheet is divided into continuous ships the 
width of which is au exact match length Immediately behind the 
roller the strips pass under a long sharp blade woiking veitically up and 
down, guillotine fashion, which chops them up into the final splints, all 
of equal dimensions and requiring only to be dried 

It will have been observed that in this process there is no waste of 
wood, for what falls off the billet before it is turned peifectly cylin- 
drical, and the thiu ruler of wood that gets ultimately left ou the lathe 
cannot be oalled waste Thiee other important advantages attaching 
to it are— (1) that the work is done mote expeditiously, (2) that the 
m&chineiy occupies less space, and (8) that less motive powei is needed 
than in the splitting process On the other hand, more Bkilful luboui is 
needed. 

A perfect cylinder of wood 14 mohes in diameter and 40 inches long 
would, barring accidents, lecut into a sheet quite 1 8t)0 feet long, 
yielding a little moie than 400,000 splints, the time required being less 
than three houis 

II.— The Paste. 

In a general manner it may be said that every paste must contain 
some proportion of— 

(1) An oxide , such as potassium chlorate, potassium bichromate, 

lead peroxide, manganese peroxide, nitrate of lead, chro- 
mate of lead, minium, etc 

(2) An eattty Inflammable tub stance, such as phosphorus, aul- 

phuret of antimony, sulphur, iron pyrites, potassium 
leirocyamde, carbon, potassium, etc. 
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(9) A fubtlanee far maintaining combustion, ej,, sulphur, fffti, 
stearic acid, paraffin, resin, etc. 

(4) ) A colouring matter for eaeg recognition of the tip, such as 

amber, ultramarine, cobalt, etc. It may include some 
substances already required under (1) and ^8), such as 
lead peroxide, sulpburet of antimony, etc. 

(5) A substance for increasing friction, eg., powdered glass or 

quartz, fine sand, infusorial earth, eto. 

(6) A glutinous substance to Help to form a stiff paete and to 

hold together the various other ingredients , if., gum, glue, 
and more rarely dextrin aud white of egg. 

Broadly speaking, the paste for tipping may be of two distinot kinds 
according as it contains within itself all the necessary ingredients or 
only a part of these ingredients, the rest being transferred to the fric- 
tion surface on the box or elsewhere, lu the first case yellow phos- 
phorus is nearly always used, and we have the so-called “ phosphorus 
matches ” ; in tlie other, no phosphorus at all is used m the tipping 
paste and only red phosphorus on the friction surface, uni we have the 
so-called u safety matches”. Red phosphorus ignites only at or near 
240° C. (464° Fuh.j and is less harmful to health. 

There are very various formula for the preparation of either kind of 
paste, but the most commonly used in France are *— 

Fob Phobphobub Matches. 


Yellow phosphorus 
(Jum tragacanth 

Lump-black «... 
Minium ..... 
Nitric Hold at 4° Baura6 • . 

II. 

Yellow phosphorus . . . 

Gum tragacanth 

Peroxide of lead . . . 

Fine sand and smalt • 


. . l*o paits. 

. . 8*0 „ 

• • 0‘8 „ 

. . S O „ | The dried mixture 

. . 2'0 ) of these two. 


8 parts. 
8 „ 

2 „ 

2 .. 


The mixture of the phosphorus is effected thus 
The gum, dissolved in a little water to secure the consistence of a 
thick syrup, is heated to 50° C., nnd the phosphorus is added little by 
little, the mixture being constantly stirred in a mortar until a sort 
of thick ointment is the result. 


FOR SAFETY MATCHES. 

A— Fob the Tipping Fasts. 

+ I. — (Novelets ignition). 

Potassium chlorate . .... 5 parts v 

„ bichromate . • • • 2 „ 

Powdered glass . • * • 4 3 » 

Gum 2 „ 


• My notes contain 60 different formulae, to give %11 of whiob would occupy too mueh 
■pace in thia Report, whiob is more specially oonoerned with the conversion or the wood. 



II — {Novelets ignition) 


Potassium ohlorate • . 

. . . 69 3 parts. 

Barium ohromate • • 

.216 „ 


Sulphur . . • 

. . . 23 

only if matches are 
to be used luthe 
open air. 

Powdered glass . . 

. . . 40 „ 

Gum .... 

.12 8 „ 


Ill — { Ignition 

uith slight explosion) 


Potassium chlorate 

. 62 8 


Peroxide of manganese . 

. . 60 


,i , iron . ■ 

Potassium bichromate . 

. . . . 60 


. 60 


Sulphur . • 

. 30 

If the matches are 
to be used id the 

• 


open air 

Powdered glass . 

. . . . 12*0 

Chalk or colophony 

. . . . 1 2 


Gum arabio 

. . 10 0 


„ tragaoanth . . 

. . . 30 



B —Fob the Fbiction Suiifacb 

S ilphuret of antimony . . . .5 parts 

Bed phosphorus .... 3 „ 

Peroxide of manganese . . . . 1J „ 

Gelatine . 4 „ 

The rationale of the composition of every kind of paste for safety 
matches is as follows — 

(а) The essential element for ignition is the potassium chlorate, 

which constitutes from 40 to 92 pei cent, of the whole 
mass, generally over 50 per cent. 

(б) Some easily inflammable substance if necessary, such as 

sulphur, paraffin or oharcoal The sulphur and paiaffin 
need not be mixed in the paste , dipping the splint end 
before tipping suffioes 

(c) In ordei to moderate the rapidity of the explosion and to 
secure a quiet more prolonged combustion, sand, powdered 
glass, umber, etc , are used 

(rf) In order to economise the chemicals, the mass of paste pre- 
pared as above may be increased to the extent of 38 to 50 
per cent, by the addition of suoh substanoes as pumioe, 
plastic clay, etc. 

The chlorate should always be quite pure and reduced in a stone 
mortar reserved for it alone. The otbei ingredients, the glue or gum 
excepted, being giound together very fine in an lion mortar, the chlo- 
rate, moistened with a little alcohol, is then put in and the whole mixed 
together geutly to avoid Explosion. Lastly, the glue or gum, dissolved 
atmost to a liquid, is added, and the entire maBs worked into a smooth 
paste, which must be used on the very day it is made. 
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111.— Tipping the Match ends 


3 


The splints have first to be dipped for a part of their length in sulphur 
or paiaffin, m older to enable oombustioo to be maintained onoe tbe 
luutoh has been ignited ; and then tipped with the inflammable pasta. 
In order to effect both operations quiokl> and with ease, tbe splints must 
be fixed, a laige number together and slightly apart from each other, in 
a portable frame. 

A simple form of frame, which can still be used where labour is 
cheap, ib figured opposite. A 
number of battens about 2 feet 
long, 4 moh thiok and | inch 
or so less m width than the length 
of the splints, are oap&ble of being 
fixed together by means of a bolt 
passed through each end. Each 
batten is scored across one side 
with grooves, a small fraction of 
an inch apart and almost deep 
enough to eontain a splint. 
Splints are laid m the grooves as 
the battens are successively plaoed 
over one another, and the whole 
is theu bolted together fast. But 
before the bolts are finally tigh- 
tened, the frame, with the pro- 
jecting splint ends upwards, is 
placed on a perfectly flat surface of metal or stone, and these ends are 
beaten down gently, so that they ultimately stand ell on the same 
level 



The frame is then, with the splint ends downwards, dipped into 
melted sulphur kept in a shallow iron pan with a perfectly flat and level 
bottom, the depth of sulphur not exceeding £ inch. The frame is shaken 
over the pan to get rid of exoess of sulphur. The sulphur dries m less 
than a minute, as soon as it is oold. Aboutl7|lD are required for 
1,000,000 matches. 

If paraffin is used, as it should be completely absorbed into the pores 
of the wood, the splints have to be perfectly warm and dry and be kept 
soaking in the paraffin for a minute or two. Special paraffining appara- 
tus have been constructed. The use of paraffin is more expensive than 
sulphur, although only 6i to 81b are required per 1,000,000 splints. 

Lastly the inflammable paste is applied by laying it tbwkly, with 
a roller like a printer's roller, on a smooth surfaoe of stone or ground 
glass and then resting the frame on this for a few seconds. 

It now only remains to dry the tipped ends For this purpose the 
frames, still holding the matches, are plaoed on stands divided off 
horizontally into shelves and running on rails # The stands are pushed 
into tbe drying chamber at one end and dragged out at the other. A 
current of hot dry air is constantly driven through this dumber. 


Whan the frame* are opened, the matohee are not*a11owed to drop 
out any hoar. Each batten i* taken out separately and the matohee 
on it slipped off, standing on end, against the edge of a wooden tiay or 
a similar layer previously slipped off. In this way the matches get 
regularly arranged, all the tipped ends upwards, for the packing room. 
A special apparatus also exists for arranging the matches in this way 
when they are removed from the frames. 

Working with the hand, a man can fix up about 50,000 splints in the 
dipping frame in a day of eight hours. 

At Saintines the work is done by machine! y. A similar frame to 
the hand one is placed, with the bolts loose, inside a box, which is 
jerked violently with a combined vertical and horizontal motion back- 
wards and forwards by special geaung. By this peculiar movement 
the splints, thrown loosely over the frame, fall of themselves into the 
grooves. The bolts are then tightened, the frame removed and the 
superfluous splints lying on it shaken off. By this method a single 
workman can fill 700 frames of 2,250 splints eaoh= a total of 1,575,000 
matches, m a day. 

IV. — Manufacture of the Boxes and Packing. 

The matohee are packed either in paper or wooden boxes. The 
former are an entirely new introduction and are still under trial They 
are of the envelope pattern and are intended to Becure a small economy ; 
bnt as it does not pay to have expensive cases foi such a cheap aiticle 
as wooden matches, the box they have hitherto succeeded in devising is 
greatly wanting both in finish and solidity. 

The wooden boxes are of the usual pattern (coulisM et ttroir, o nse 
and drawei). The wood for them is cut with a machine similar to that 
used in the turning piocess foi splints, except that 
lha Bheet is merely cut into short strips about 14 
inohes long, and, for the cases, also scored along the 
lines along which they are ultimately to be bent to an 
angle (see fig. opposite). The diawers are made m 
a special machine, which cuts the strips into the 
lequired lengths and shapes, and bends and folds 
these, paBtmg papei round the sides and edges. 
Similarly, a special machine forms the oases, while 
a second pastes on the labels and a third blushes the 
friction paste on to the sides. All these machines are extremely inge- 
nious and labour-saving, and are managed exclusively by women, eight 
of whom are able to turn out more than 80,000 oomplete boxes in 
a day. 

Obviously the boxes are filled by female labour. The women have 
by practice become so expert that they can without any hesitation grasp 
almost invariably the exact quantity of matches that will go into a box, 
and then, with a single movement of the baud, push them all 10 . One 
woman oan fill nearly 20 boxes in a minute. 

The filled boxes are wrapped up, again by women, in paper in bund- 
les of a dozen each ; and finally the bundles are packed into wooden 
oases by men and carried away for export. 
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At Saintines all the work described id this section is done on tbs 
upper floor of the factory, the ground floor being oeoupied by the 
heavier maokinery required for outting the sphuts and the boards for 
packing cases, and by the sWrn motor. It is hardly neoessary to suy 
that the inflammable paste ie prepared m a shed standing by lteelf. 

V — Gbnbhal Statistiob 

Through the kindness of the Superintendent, I give below the cost 
of the machinery set up at Sain tines — 

£ 

Ribbon saw 112 

Circular saw . . .72 

Machine for splitting the splints . . . 208 

Drier, cleaner and arranger (rangevr) for the splints . 84 

Machine for arrangirg the splints in the dipping frame 48 

, „ paraffining the splints .... 6-4 

„ „ spreading the inflammable paste . 32 

, arianging the matches after removal from the 
dipping frame . .... 26 

Lathe for cutting the wood for the boxes . . 60 

Machine for making the obsc portion of the boxes . . 72 

„ „ „ „ drawer portion of the boxes . 02 

„ „ pasting the labels , . • 60 


If the cost of the steam motor of the mill for preparing the inflam- 
mable paste, and of other tools and fittings not included in the above 
list be added, the total will mount up to a little over £J,100 I on it 
all reference to the buildings, as a statement of their cost would be of 
no mteiest m drawing up an estimate fot the establishment of a similar 
factory in India Suffice it to say that in India we can build at w 
quarter of the figuie required in Europe. 

The workmen at Saintines are paid fiom 4 to 5 francs (3* S d. to 4 1 ) 
a day, the women from 2 50 to 3 fi. (2* to 2« Qd ) At these rates tbe 
cost of labour alone is approximately as follows — 

Per 1 000 000 splints ... 10 francs = 8/ 

„ 1,000,000 safety matches . . 60 , = 40# 

„ 1,000 boxes . . . 0 70 „ ss tfd 

Thus the cost of labour expended on 1,000 boxes of safety 
matches, containing 50 matches each, is only 6f i It the pnoe of 
the ohemioals, wood, paper and paste and the corresponding proportion 
of the capital expenditure be added, the cost of production of 1,000 
such boxes will not exceed 5s. The corresponding figure for Swedish* 
made matches oannot be higher than 4s. 

At Saintines aspen is used for the matches and black poplar for the 
boxes. Elm has been employed successfully for the latter purpose, 
but is too expensive and is harder to work than poplar. The best 
quality of matches made at Saintines are, however, not orodnced from 
home-grown wood , the splints, very even aud clean, come from Russia 
and are probably made from birch. 
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The consumption of matches in France exceeds 70,000,000,000 a 
year, of whioh roughly £ are tapers, and of the rest rather less than 
50 per oent. safeties, 

VI. — Application to India. 

It is an extraordinary fact that in the remarkable industrial develop- 
ment which has distinguished the paBt twenty years, the manufacture 
of matches has been left severely alone, although they are an artiole of 
daily consumption in every house aod in nearly every hut in the 
country, and although the most important conditions for success have 
always existed, vie,, cheap suitable wood in abundance, cheap labour and 
fuel where the wood grows, in many places unlimited water power, and 
the fact that the manufacture ot matches requires only moderate skill 
and special knowledge, and a comparatively and even absolutely 
small initial capital. 

It hardly lies within the provinoe of the Government of India to 
undertake match-making as a permanent State industry; nevertheless, 
just as in the case of tea it gave the original incentive to private enter- 
prise by establishing tea-gardens and a tea-factory of its own, so in 
the present instance it will not be derogatory to its position or foreign 
to its scope to establish a match manufactory on the scale of that at 
Saintines, which is only one of several that the French Government 
possesses in pursuance ot its monopoly. The success of such a venture 
is a certainty, and once this success is recognised by the publio, private 
enterprise will not be long in stepping in to take over the business 
from Government. 

For matches we require a soft, loose-fibred wood that burnB with a 
steady flame without sputtering, whereas for the boxes we waDt a wood 
which, while it is Dot too hard to be easily worked, has long strong 
fibreB that are sufficiently anastomosed to be capable of being bent to 
an angle without breaking. Of such woods we have nearly everywbeie 
a larger supply than we can ever need, and for so many of them there 
is at present absolutely no market. 

It remains to consider only the financial aspect of tbe proposed 
venture. I have shown above that the factory at Sain tines oost, 
exolusive of buildings, £1,100. Let us suppose that a similar installa- 
tion of machinery and tools in India would oost B30, 000 ; the build- 
ings would require another S3 0,000, including a small house for a 
European foreman and his family ; total, Re. 00,000, whioh is really 
an outside figure, since actually we shall not require all the machinery 
used at Saintines. For instance, there will be no need for a sifter for 
splints, nor for a paraffining apparatus. 

Even with the inferior workmen we must employ, it would not be 
too much to expect an outturn of 2,000,000 matches, or 40,000 boxeaa 
day, or 12,000,000 a year. These ought to sell readily at the faotory 
at 1 pie a box, yielding R62,000, Considering the grent cheapness 
of our labour and making full allowance for the wages of the European 
foreman and hie wife, it would be a very outside figure to assume B4 
as the cost of manufacture of 1,000 boxes (seep. 119). Thus the ex- 
penses being R48,000, the net take-in would be R1 4,000 on a capital 
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of 860,000, or ft return of 26 per cent. Thus even with ft lower selling 
rate than 1 pie per bos there would be a handsome percentage of 
profits. 

In time, under the teaching of the European foreman and hie wife, 
the work-people, both men and women, would become very, expert and 
the cost of manufacture might fall as low as H8 per 1,000 boxes of 
safety matches. The cost of phosphorus matches wftild from the com- 
mencement be 80 to 60 per cent, lower than that of safeties. 
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VII.— COMMUNAL FOREST OF PIERRE FEU AND THE 
CORK OAK. 

The Communal forest of Pierrefeu is situated about 16 miles east of 
Tonlon and immediately to the east of the large and prosperous village 
of that name. The Commune lie* about 6 miles south of the railway 
going from Toulon to Nice and ha« a population of 2,267 souls. Its 
area is -5,7 89 hectares, of which 2,819 hectares ( = 6,966 aores) are 
comprised in the forest under report. 

The elevation of the village above the sea is 490 feet and the forest 
area lies between about 550 and 800 feet, entirely on a large straggling 
hill with more or lees easy slopes. The soil is a fairly rioh sand, very 
loose and naturally dry, and rests on sandstone. Of the 6,966 acres 
comprised in the forest about 1,000 oontaiu no cork oak, while over the 
rest of the area it is met with everywhere, but nowhere very abundant 
or large, the reason being that until a few years ago, when the present 
energetic Divisional Officer, M. Tassy, completely changed the system 
of management, the theory of timber before everything was pushed to 
the extreme, with the remit that the oak languished, if it did not 
perish, under the all-invading and fast-growing Cluster pine. Now, it 
being at last acknowledged that oork, a special product restricted by the 
nature of the oak, to a limited area, is more valuable than timber, the 
treatment is regulated to favour the oak and the production of cork ns 
much as possible and to deal with the pine as an auxiliary to fill up the 
intervals between the individuals of the principal species. Hence in a 
near future the stock of the cork oak will be more than quadrupled and 
will oonsist of larger and therefore more productive tiees. 

The present yield of bark realises 46,345 f. or 5#. 3 d. per acre per 
annum. M. Tassy is certain that by the end of the next twenty years 
the yield of bark will bo worth 200,000 f. or nearly 23#. per acre per 
annum, and this in spite of the great fall that has taken place, and is 
still taking plaoe, in the price of cork. When the prioeof the timber and 
firewood is added, the gross return will not b^ less than 80s. per acre 
per annum. Besides the ordinary cuttings, which yield 5,000 f. a year, 
or 7d. per acre per annum, the Commune has been allowed the benefit of 
extraordinary fellings, spread equally over 8 years, of the total value of 
527,000 f. (£2,635 per annum and 7 s, 6 \d. per acre per annum). 
Besides the value of the direct produce of their forests, the people of the 
Commune get the benefit of all the wages and profits connected with the 
working out of the coikand wood. Already there are no local rates or 
taxes to pay, so that when the forest is in full production, the inhabit- 
ants will have yearly a substantial margin of profits for distribu tion 
among themselves, as the regular expenditure of the Commune amounts 
to less than 40,000 f. 

By agreement with the Commune, the State is entitled to one fifth 
of the value of the oork for improving the forest. The measures of 
improvement are— (1) protection from fire, which at present oosts only 
600 f. ( = £20) a year, (2) dtbroussaUletnents (described in the next 
paragraph), and (3) thinning out of the pines among themselves, fur 
which operation 2,000 f. (£80) a year are allotted. 
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The dfbr**i»aillemeiU, which costs on an average 20s. per actfe com- 
prises the following operations 

(a) Palling up by the roots all brushwood and bushy and creep- 
ing vegetation, with the exoeption, when pointed out by 
the guard of the beat, of arbutus and phyllarias in blanks, 
which plants have then merely to be cut baok. 

{b) Cutting down to the ground marked pineB surrounding oork 
oaks and pruning the remaining pines np to on^third of 
their height. 

(c) Cutting back below the level of the ground badly-grown oork 
oaks pointed out for this operation, and pruning quite 
clean the stems of others that are brauched. 

The dtbrousiaillemtnt is done twice over in the same year, the second 
operation being limited to the pulling up by the roo's and burning of all 
brushwood that has made its appearance Bince the fiist operation. The 
debroutsatllement is always carried out by contract under very stringent 
conditions (see the printed paper, Appendix I). 

The debrouttaillemenl simplifies fire-protection, which consists merely 
iu clearing, once for all, the boundary line (where necessary) and certain 
roads of dead leaves and all herbaceous vegetation. No special establish- 
ment at all is kept. 

The dtibr out will ement also helps the appearance of both pine and cork 
oak seedlings, but the former have always to disappear in the very 
next ddbroussaillement in the neighbourhood of the latter. 

The thinning of the pines is made just as much in the interests of 
the oak as to favour the growth of that species. Great stress is laid on 
having every individual of the cork oak completely free not only over- 
head °but also laterally. Until a few years ago the close and rapid 
growth of the pine gave no chance to the oak ; the few seedlings of it that 
survived grew up weak and deformed, and from not having sufficient 
light round and over them, produced thin bark of inferior quality. 
Radical thinnings had thus become urgent, and the demand from the 
Commune for extraordinary fellings came most opportunely to secure the 
necessary liberation of the oaks. As said before, these fellings were 
spread over a period of eight years and in them every pine 70 centi- 
metres (roughly 27 J- inches) and upwards in girth was removed. The 
current year has been the last one for these felliugs, and the good results 
are most marked everywere. 

There is no working plan for tbe forest, as the Commune is unwill, 
ing to bear the cost of one and to be tied down too strictly. Fortun- 
ately, the plan followed for exploiting the bark of the oaks secures 
a sufficient amount of fixity and regularity. 

I will uow describe briefly — 

(i) the method of exploiting the bark of the cork oak; and 

(ii) treatment of the rough or virgin bark to convert it into the 

cork known to every one. 
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I. — Msthod or Exploiting thb Babe of tub Coke Oak. 

If a tree is left to itself, a corky rhytidome, it is true, forms over 
the trunk, but this layer of oork is not only comparatively thin, but is 
useless for commerce ; aud the only way to produoe commercial cork 
is to remove that layer right down to the commencement of the oork 
cambium, which thereupon displays unusual activity and forms a new 
thick rhytidome possessing the required uniformity of texture and 
elasticity. The operation of removing the original rhytidome is termed 
dSmatclage and must be effected as soor as the tree iu question has 
attained the minimum girth deemed necessary for assuring the safety 
of the tree under the treatment to follow. With these preliminary 
remarks 1 will proceed to summarise the oonditions fixed by Ministerial 
order for the exploitation, and contained in the printed document hereto 
attaohed and marked Appendix II. 

The right of exploiting is usually farmed out for periods of twelve 
years at a time, and the farmer takes upon himself all risks and respon- 
sibilities, save iD the event of a Ere not caused by himself or his men 
spreading over at least three-fifths of his area, when be has the right to 
claim a cancellation of his lease, without however being entitled to any 
refund of money paid or compensation for produce or money lost. In 
Pierrefeu it has been found advantageous to divide the forest into 
eight blocks and farm out each block separately. 

As soon as he has obtained the lease the farmer must begin the 
dSmatelage of all the trees that are at least BO centimetres (nearly 20 
inches) in girth measured over the bark at 1 metre (40 inches) from the 
ground ; and during the entire ourrency of his lease the dtmatclages 
must be continued and extended upwards as the trees grow in height, 
and new trees muBtbe taken in hand sb soon as they attain the minimum 
girth given above. 

The farmer can each year begin removing the cork from the moment 
the sap rises up to the 1 5th August, and he must clear all the year's 
produce out of the forest by 1 5th September; hut the Conservator has 
power to grant an extension of time on just cause being shown and on 
payment of any indemnity fixed by him. 

The farmer can remove a oomplete cylinder of bark whenever its 
thickness is not less than 28 millimetres ( inoh) along at least 
nine-tenths of the upper or lower edge, and there only where the bark 
is regular aud sound. 

The oylinder must be taken off from as near the ground as possible, 
and its height should not exceed twioe the girth of the trunk measured 
over the bark at 1 metre from the ground. 

Branches may he worked provided, they are at least 60 centimetres 
(2 feet ) in girth 1 metre above their point of insertion ; but iu that 
case also the total length of the cylinders taken from the tree oannot 
exceed twioe the girth of the trunk as above. The Conservator has, 
however, the power to modify this last condition by means of a special 
clause or clauses, 
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la no case may a tree be barked in one and the same year or daring 
the course of two oonsecutive years over more than H metres (5 fiseti 
of its trunk, and no tree barked for two years running can be barked 
again for at least another year. 

The farmer is bound to remove the barb of trees which here attained 
the age of 18 years without developing 23 millimetres at least eC 
cork. The bark nnder suoh conditions is said to be superannuated 
(dcoree mure), as its maintenance prevents the cork cambium from ever 
resuming full vigour. This is really a oase of true hide-binding. 

The farmer is equally bound to remove bark that has been ohsrred 
by fire. What produce be obtains in this and the previous operation 
belongs to him free of royalty. The farmer must prune perfectly clean 
the trunk above the portion where the bark has been taken off, and this 
over a length equal to the length of the cylinder of bark removed. 

Immediately a cylinder of bark has been taken off, two or more 
slits parallel to the axis of the trunk and equally removed from one 
another, must be made with a knife through the living bark, right 
down to the wood. This operation increases the activity or the cambium 
by diminishing the tension over it. 

The felling of any oork oak, abusive demaeclage or removal of bark 
resulting in death, and tearing off any portion of the wood or cork 
cambium, are acts for which the farmer is liable to be sued criminally 
as well as civilly. 

For all other acts of commission and omission contrary to the terms 
of his lease the farmer ib also criminally and civilly liable j and in 
case work that he is bound to do has not been done in time, the Forest 
officer has authority to exeoute it and recover actual expenses from the 
farmer. 

The granting of a farm for cork does not preclude the Forest officer 
from Belling to a third party wood or other produce from the same area. 

After wbat precedes it is unnecessary to add that the cork is always 
taken off in complete cylinders from all round the trunk, and is then at 
once flattened out, whence the term “ planche ” for a complete pieoe. 
No little skill is required to prevent the cork cambium and even the 
underlying portion of the bark right down to the wood from being torn 
away ; the workmen are therefore speoially selected and receive as much 
as 5f. (4# ) a day. Cork being impermeable to moisture and not easily 
liable to decomposition, the virgin oork remains exposed to sun* rain and 
dew and gives no trouble to store or transport. 

The price of the plaaekee varies, according to thickness aad quality, 
between 80 and 180f. per 100 kilogrammes (=11 and 66e. par 1U0B>). 

II. — Treatment of the " Planches ” on Viegin Coes. 

The cork as it comes off the tree is hard, uneven, thin mid deficient in 
elasticity ; moreover, its colour is dark and not uniform. These defects 
are removed by boiling for 1 to Id hours in ordinary water in large 
open vats, the oork being tied up loosely in bundleB in order to be kept 
down nnder water the more easily. The water removes all the soluble 
colouring matters and other substances such as tannin, etc., becoming 
a deep brown. The plancAet , now nearly 50 per cent, thicker, are 
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token out and spread oat under boards, so theft they may dry perfectly 
even and flat. The speoiraen labelled A is a sample of unboiled bark, 
while B represents the same after it has been boiled. 

To prepare corks for bottles the slabs are out into strips tbe width 
of which is slightly greater than the diameter required, and the strips 
are divided into parallelipipeds of the same height as the future corks. 
The parallelipipeds are then cut upon extremely ingenious hand lathes 
costing only l80f. (£7 4«.) eaoh and capable of being worked by 
women and girls. Tbe piece of cork to be turned not only revolves 
rapidly, but is also drawn backwards and forwards, as it revolves, along 
tbe entiie length of the ontting blade. Without such double motion it 
wonld be impossible to out clean and smooth so springy and elastic a 
substance as cork. This double motion is secured very simply by slid- 
ing a male screw, to which is attached one of the chucks holding the 
cork, baokwards and forwards inside a female sciew, tbe women working 
the machine using only one band for the purpose. Two or three 
motions baokwards and forwards suffice to turn a cork completely, so 
that a woman can prepare from 0 to 10 corks a minute. Before they 
are fit for the bottles the oorks have to be treated with ohloride of lime 
and benzine, the first to bleach, the second to remove dirt and grease. 
Samples of parallelipipeds and bleached and unbleached cork accompany 
this Report. 

Until reoently the oorks were cut by band, but this required tbe 
highly skilled labour of men and rather more than double the time. On 
the other hami, less bark was wasted, as the parallelipipeds require to 
be hardly thicker than the corks to be turned out, and, it is alleged, tbe 
corks were bitter cut. The cutters were all Spaniards or Portuguese.* 
Four samples of hand-cut cork accompany this Report. The ridges and 
uneven surface they show would disappear in the bleaching process. 

The weight of cork turned out to weight of bark used is, on an 
average, only as S3 to 100. A considerable proportion of this waste 
consists of the hard or half-decomposed stuff removed from the two sur- 
faces of the slabs and is quite useless, but the rest of the waste is utilised 
for making Linoleum and realises a fair price. 

The cost of boiling, cutting up into parallelipipeds, turning and 
bleaching comes to l*85f. (= 18 d.) per 1,000 corks. The cost of turning 
alone is 4 1£. to b\d, per 1,000 for oonical, and 0 id. to 6f rf. per 1,000 for 
cylindrical oorks. 

As the workwomen are paid according to the number of oorks they 
tarn, and the corks are sold by number, a most ingenious counting 
maoliine is used, with which, by simply turning a handle like that of a 
windlass, thousands are counted in a few minutes. The machine costs 
only 500f. (=£20). 

Many of the oork factories in France have dosed and the rest are in 
a bad way owing to competition from Germany and Russia. As there 
is no customs duty on manufactured oork, the German and Russian 
manufacturer, thanks to cheap labour, can buy the rough bark in France, 
take it home, and then send it back manufactured to Franoe and even 
then undersell the French manufacturer. 

* la N«plee a great deal of oork • oat ting it done by band, bat this industry is no donbt 
a survival from tbe days of Spanish domination. 



APPENDIX I. 

Calier de* Charge* et Condition* QMrale* impot&i aux Entrepreneur* 
de d4brou**aillement dan* le* foreli communal ** de VlnepeoUan 
de Toulon . 

Artide Premier . 

Lea marohls relatifa aux travauz d’am^lioration & conolder par vote 
d Adjudication publique et par voie de marohe de gr6 i gr€, dans lea 
forfits communalee de 1* Inspection de Toulon, Boot aoumis auz disposi- 
tions euivantes : 


Titbb l 61 , — Dbs Adjudications. 

Article 2. 

Nul ne pourra etre admis k oonoourir a’il n'eat muni d’un oertifioat 
conetatant sa capacity. 

Article 8 . 

Ce certificate dllivrl par un agent forestier, ne devra pas avoir pluB 
de troia ana de date au moment de Padjudication. II y eerafait men- 
tion de la manure dont lea soumiflsioimaires ont rampli leurs engage- 
ments, eoit envers 1' Administration, soit envere lee tiers^ aoit enverg lea 
ouvriers, dans lea travauz executes ou aurveillla par eux. Ces travauz 
devront avoir ltd faits dans les diz dernilres anneee. 

Les certifioats de oapaoitl seront ordaentle h l'lnspecteardea For&s, 
dans les cinq jours qui prlclderont r adjudication, et serontjwldu# anx 
titulaires, immddiatement aprfca la alanoe d Adjudication. 

Article 4. 

Lee adjudications sont annoncles par voie d A filches, indiquant lelieu, 
le jour et Plieure de Poplration. 


Article 5. 

Le Bureau eera oompoal du Maire de la commune de la situation des 
hois, president, ou de son dlllgul, et de deux agents ou prlposle for- 
est iers, — La minute du prochs- verbal restera dlposee daua les archives 
du ohef de aervioe. 

Article 6. 

Lea adjudications auront lieu auz enchdrea et de la manifere Bui- 
vante : 

Le prix de base sera le prix dee travauz fc Phectare. Ce piix, amei 
que le tanx auquel lea criles devront 6tre arrltees, sont dlterminls par 
le President, aur Pavia du Bureau. 

La miae h prix, annonole oar le crieur, aera aUgmentle auooeeatve* 
mentde frano eu franc, juaqu’a ce qu'une personae prononce les mote. 
Jeprendt , 



L’ad judication sera tranche m taux 4a cbiffre qae le crienr aura 
dnonc! ou commence a Inonoer lorsque ces mots seront prononols. 

“Si pVttfirieuTfi personae® ss portent aimuftafi&aeut adjadieataires, la let 
sera tir! an sort eatre elles, k naoins que Pan dee preneuie m r&hme 
la mise au rabais. Dans ce cas, 1’ adjudication _ sera faite entre ies pre- 
neurs apres ^extinction de trois bougies allumles successivement ; si, 
pendant la dur£e de la dernifcre de ees bougies, survient un nouveau 
rabais, Padjudication ne pourra Stre prononcle qu'aprfcs Pextinction d'un 
dernilr leu sans rabais survenu pendant sa duree LeS rabais porteront 
Element sur le prix de hectare et devront 4tre d'un nombre entiet de 
franos. 

Article 7 , 

Le Bureau pourra exiger la presentation, stance tenante, d’une 
caution reoonnue solvable, qui s'obligera solidairement par Pacte mime 
d'adjadication a toutes les chargee et conditions de 1'entrepriBe. 

Article 8. 

Les r&ultats de Tad judication seront oonstat!s par nn proces- verbal 
rektftant toutes les oirconstanoes de Po.p!ration et sign!, sur-le*champ, 
par lee membres du Bureau, les Entrepreneurs et les cautions. 

Tbntefois, B adjudication ne sen definitive qu^aprfcs avoir refu 4*ap- 
ptebatkm 4u Prefet ou du fidue-Prlfet de 1’arrondisseineBt. 

S*il n*a pa® ltd statu! dans le d!(pi d J un mois It -daber du jonr de 
^adjudication, le soumissionnaire pourra exiger 4a rdsiliation da raaroh!. 
line pourra prltendre 4 auoune indemnity daas 4e cas ou le march! ne 
emit pas approuv!. 

Article 9. 

Dfcs que Papprobation du march! lui aura !t! eignifile, P Entrepre- 
neur devra verier & la caisse du Receveur des Domaines du lieu de Padju- 
dioation : 1° Les frais de timbre du proo!s*verbal d'adjadication et de 
l*exp!dition d!hvr!e pour le service de la comptabilite ; 2® les frais 
d'enregistrement concernant son march! ; 8° le prix du timbre des 
pieoes qui lui seront d!livrees sur sa demande. 

8ur 'la presentation du certificat du Beoeveur des Domaines cone bat ant 
le paiement de ces frais, I'luepeOteur des Forltfs ddlivrera bPEntrepreneur 
le penniB d'exlctiter les travaux ; ce permis, non soumis an timbre et k 
Penregistrement, servira k Pentrepreneur de pilce d-aecreditaftien au- 
prfcs des agents et pr!posee locaux. 

Est dgalement k la charge de PEntrepreneur le prix du timbre du 
procfes-verbal de reception definitive qui devra Itrs sign! par Ini pour 
acceptation. 

TUBE IT.— DE L’EXECTJTIOtf DES TRAVAUX. 

Article 10. 

Ifin auotm cas ^Entrepreneur ne pourra*sous-traiter, c'ett4r-4ire 
dder k no tiers tout ou partie de son march!. 
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Bn cm ^'infraction k cette clause, |e Pr$fet ou leJ9ogs»-Prtfot de 
y«noip4uaei|i9pt poum, sur In proposition du service forever, epj$ 
prononoer la rdsiliation pure et simple du inarch^, eoit ordonner q u*jl ppit 
prooddd It une nouvelle adjudication k la foils enohkre de F Entrepreneur. 

Jrttcle 11. 

II 110 pourra, pendant la durde de l'entreprise, B’dloigner da lien de 
868 travaux, mm faiie agrder, par le ohef de caatonnement, un repnS- 
sentant capable de le remplaoer. 

Dana tous les oas, toutes lea notifications relatives k son entrepriae 
seronb valables lorsqu'elles auront dtd faites, Boit au domicile qu'il sera 
tenu dans les qninze jours de ^adjudication, d'Slire k proximity dee 
travaux, eoit, a def aut de cette Election de domicile, k la mauie de la 
eommune de la situation des travaux. 


Article 12. 

L J Entrepreneur devra metbre la main k 1’cBUvre dans un ddlai de 
qninze jours, k dater de la r£oeption du permis Bp^oifii an Particle 9. 

II exeeutera tous les ouvrages en se conformant aux instructions 
et ordres de service qui lui seront donnas par dcrit, s'il y a lieu. 

Les travaux seront executes de proohe en proebe. 

En dehors de la saison skcke, du 1" juin au l* r oetobre, H no pourra 
interrompro, pendant plus d’un mois, sans motif ldgitime, les travaux ea 
eours d'exdculion, sous peine de rdsiliation du marohd, qui serait pro* 
nonoee par le Prdfet ou le Sous-Prefet, sur l’avis de rinspeoteur dee 
Forfits. 

Article 13. 

Le nombre des ouvriers sera toujours proportionnd . fc la quantity 
d'ouvraj»e k faire; et la liste en sera remise a F Agent- Direeteur des tra- 
vaux qui est chargd d'assurer Paooomplissement de cette eondition. 


Article 14. 

Tous les morts-bois, plantes arbustives quelconques et plantes <ram- 
pantes ee.ront arrachfo par racipe. Toutefois les arbpusiers et phyl- 
Urias sarong spulement, reodpds dans les vides, sur )a designation do 
garde local. 

L’Entrepceneur ooupera rez-terre les pins qui Ui seront ddeigp^s 
aiitour des chknoa- liege, et dlaguera les autree uur un (tiers da iUur hau- 
teur. 

II reodpera k la serpe, entre deux terres, ies ohknesdikge malve- 
nants qui lui seront ddsignds en equip 4a travaux j il dlaguera les autres 
rez-trone. 

II disposers de tous les bois ainsi abattus ou extraits. 

Article 15. 


I*es produi tenon 
wdes. 


utiliads seront empild* et toAJds fur les places 

i* 



Lei feux autres que lee charbon nitres demeurent interdits du 1 OT 
mai an 1" ootobre, et durant I'dpoque fix6e par l'errAte spdoial annuel 
pris par le Prdfet. 

Lee places 4 charbon seront d£sign6es par le Brigadier local. 

Article 16. 

L’Entrepreneur pourra oonstruire lea baraquee qui lui sont Deoes- 
saires, aur ^emplacement qu'il lui sera ddaignd par le Brigadier local ; 
mais les Agents et les Prdpos^s forestiere pourront lee visiter de jour 
et de nuit, sans avoir besoin de se presenter au notnbre de deux ou 
d'etre socompagnes d'un offioierpublio. 

Article 17. 

Les travaux de debronssailement sont tous soumis a un repassage 
qui sera ex^outd dans le cours de l'annee, a dater de leur achfcvement 
oomplet, et a l'epoque qui sera fixee par le Chef de cantonnement. 

Cette operation consistera dans l'arrachiB et l'incindration de tous 
les morts-bois qui auront repousse. 

Article 18. 

L'Entrepreneur sera tenu d'ouvrir, dans le d41ai d'un mois, 4 dater 
de la reception du permis, une laie d6broussaill6e sur 2 metres de lar- 
geur, sur tout le p6rimetre de son chantier, pour en permettre l'arpen- 
tage, et de fournir au Chef de cantonnement les ouvriers ueoessaires 
pour oette operation. 

Dans les debroussaillements executes en tranchde, cette laie ne sera 
ouverte que sur l'axe. 

La contenance ainsi fixee servira de base definitive pour le marcli£ 
sans que ^Entrepreneur pniese reclamer auouue indemnity au sujet de 
la difference entre la contenanoe ainsi determines et oelle prevue an 
marohe. 

Article 19. 

Tout Entrepreneur qui reclamera un rearpentage a l'effet de faire 
constater une erreur dans l'op£ration primitive, s'engage, par le seul 
fait de sa demands, k supporter tous les frais de oette nouvelle operation, 
il s'engage, en outre, 4 payer k la Caisse du Reoeveur dee Domainesde 
la situation de la for6t, une indemnity de 10 fr. par jour de travail 
■ur le terrain ou au oabinet de l'Agent qui en sera oharg£, s'il est re- 
connu que la difference ne ddpasse pas la toldranoe admise pax 
P Administration. 

Article 90. 

Lorsque l'entreprise languira, faute d’ouvriers, de maniere 4 fain 
craindre qu'elle ne soit pas achevee k l'dpoque presents, ou bien i 
Y Entrepreneur fait preuve d ’incapacity ou de mauvaise foi, en oe qui 
conoerne I'aocompliseement de son marcbe, l'lnspecteur, chef dn service 
local, par une sommation extia-jndiciaire, le mettra en demeuwde 
prendre, dans un deiai determine/ les mesures necessairei pour rdgularieer 
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It situation. Ce ddlai, sauf les ms d'urgenee, m mr* pm if 
da dix jours, & dator de 1ft notification qui sunt dt6 faite, 

A Inspiration de oe d€lai , si ^Entrepreneur ou sa caution n'ont pas 
exfoutd lea dispositions preserves, h Prefet ou le Sous-Prdfet de 
Parrondissement pourra, soit ordonuer l’6tablissement d’une rdgie, seit 
prononoer la rdsiliation da marohl, soit, enfin, ordonuer nne nonvelle 
adjudication sur folle enohbre. 

Pendant la durde de la rdgie, ^Entrepreneur sera autorisd k suirre 
les opdrations, sans qu'il puisse toutefois entraver l’exdcution des ordres 
des Agents forestiers. II pourra, d'ailleurs, dtre relevd de la rdgie par 
le Prdfet ou le Sous-Prdfet de l'arrondipsement, s'il justifie des moyens 
ndoessairee pour reprendre les travaux et les amener it bonne fin. 

Les exoddents de depenses qui pourront rdsulter de la rdgie ou de 
Tad judication sur folle ench&re, seront prdleves sur les sommes enoore 
dues k ^Entrepreneur, sane prejudice des droits it exeroer oontre lui et 
sa caution, en cas d'insuffisance. 

Si la rdgie ou l'adjudioation sur folle enokdre amenaient, an con- 
traire, une diminution dans les depenses, P Entrepreneur ne pourrait 
reolamer aucune part du beudfioe qui resterait acquis k la commune. 

Article 21. 

Des que la mise en rdgie aura dtd eignifide it ^Entrepreneur, il sera 
dressd un prooes- verbal ddtaille, constatant I'avancement des travaux, 
ainsi que la situation des ateliers. 

Sommation d'assister & ^operation sera faite & 1 'Entrepreneur et k 
sa caution, qui pourront, d’ailleurs, l'un et l'autre, consigner leursobserv* 
ations au proces-verbal. 


Article 2 2. 

En cas de ddefes ou de faillite de 1' Entrepreneur, le contiat eeia 
rdailid de plein droit, sauf au Sous-Prdfet fc. accepter, sM y lieu, les offres 
qui pourront dtre faites pour la continuation des travaux, soit par m 
caution si elle y oonsent, sur mise en demeure prdalable, soit par les 
lidritiers ou les cteanoiers. 

II en sera de mdme lorsque 1* Entrepreneur aura disparu du pays 
dejfuis plus d’un mois sans remplir les formalitds presorites par l’artiole 
11 du prdsent cahier des charges. 

Article 23, 

En cas d'ineendie, s’il dtait oonstatd que le sinistre r^aujte du fait 
de ^Entrepreneur ou de ses ouvriers, le marcbe serait rdsilie de plein 
droit sur le vu du jugement dtablissant sa faute ou sa responwbilite, 
et sans prdjudioe des peines et dommages encourus. 

Si le sinistre, bien qu'ayant paroouru une partie de son ehtjatier, 
n'est pas le fait de ^Entrepreneur ou de ses ouvriew, il sera tenu de 
continuer Je travail en se conformant aux indications du service 
forester. Toutefois si l'dtendue non ddbrouseaillde pewontoe pdr 



Pinoendie f’dlevait Ad quart de h fdsitiatkm dia tnarahd poor h surface 
brdlde, I ddfaut d\tne entente amiable pour augmentation de prit ear 
la par tie reetant a ddbrousaailler. 

Dans au<mn cas il ne eem admis k rdclamef de la commune atmoe 
Indemnity, writ pour les modifications apportdes dans le travail, floit pour 
lee produits brftlde ou endommagds. 

Article 84. 

Tout Entrepreneur qui, pour cause majeure et imprdvue, ne ponrrait 
aohever le travail, le repassage ou la vidange dans les delais determines 
par les clauses speoiales, et aurait besoin d'un nouveau delai, eerait tenu 
d'en faire la demande sur papier timbrd, an Conservateur, vingt jours 
au tnoins avant Inspiration des termes presents. II s'obligerait, par le 
eeul fait de cette demande, k accepter les Eductions imposes par 
T Administration dans le cas oil elle serait acoueillie. 

TITHE III,— Des r£ceptions et deb pavements. 

Article 85. 

II Bera proeddd k la reception provisoire des travaux dans un delai 
de quinze jours aprfes leur achdvement. 

La reception definitive aura lieu & 1 'expiration du ddlai de garantie 
ou du ddlai fixd pour Pachfcvement des travaux de repassage. 

Article 86. 

Le procfes-verbal de reception definitive, nontenant ddcornpte gdndral 
et ddfimtif de Pentreprise Bera presentd, sans deplacement, k ^acceptation 
de Y Entrepreneur. 

Si oe dernier refuse d'accepter ou s’il ne signe qu'aveo reserve, il 
deVra prod u ire ses motifs par dent, dans les vingt jourB qui suivront 
la presentations des pifeoea. Dans oe cas, il sera dresed procdff-verbal de 
la presentation et des ciroonstances qui l’auront accompagnde. 

Passe oe ddlai, le ddcompte sera censd acceptd par lui, quand mdme 
il ne l’aurait signd ou ne l’aurait signd qu^aveo une reserve dont les 
motifs ne seraient pas spdoifide. 

Le proc&s-verbal de prdsentation devra toujours dtre annexd au 
ddoompte non acceptd* 

Article 87. 

Lorsque le cabier des clauses spdciales ne re nfermeraanenne clause 
confraire, il pourra dtre preeddd, en course d'exdcution des travaux^ k 
des payemente d'acompte, it la suite de proc&s-verbaux de rfeeptio* 
partielle. 

Ces proobs-verbaux ne porteront qne sur des surfaces ddbroussailldes 
de proobe eu proebe et compldtement achevdes en oe qui eoncerne 
l’extraotion des souches, Penldvement ou Fincindration des produits non 
taponnds, les ddgagemeuts et les Tecdpagee. 



Gee receptions ne pourront avoir lieu que tons lee deux moia ; mais, 
quelle que soit Fetendue de Pentrepriee, rEutrepreneur ne pourraen 
demander pour iflpins de deux hectare* ; lee fractions moindree gq'un 
demi-faectare n *y serout pa* oo apprises. 

Article 26. 

Lee payenente d'aoempta ne pourront 6tre effectors que jueqtffc 
concurrence de* quatre einquihmes au plu* de 1*, v*W a** tray*nx 
regus, 

Le cinquifeme, retenu oomme garantie du repassage, ne eera payd 
qu'aprfcs la reception definitive de* travaux. 

Article 29. 

II ne sera pas dfi d'interfit* de retard pour les payement* d'aoompte ; 
mais si 1' Entrepreneur ne pouyait $tre enti&repient pay 6 dans le dllai 
d'un mois 'k dater de la signature du procSs-verbal de reception defini- 
tive, il serait en droit d'exiger Finter6t k 4 p. 0/0 pour cause de retard 
dans le payement de la somme qui lui resterait due k partir de oette 
dpoque. 

Article 80. 

Dans les oas de resiliation prevus par lee articles 10, 1?,20, £2 § 2 et 
23 § 1, c'est-iudire par la faute de F Entrepreneur, oe dernier perdra tout 
droit sur les travaux non enticement achevde au jour de la notification 
de la filiation et sur la retenue de garantie pour la partie d6j& reyue, 
retenue qui correspond, d*ailleurs, k un travail special. Mais un dflai 
d ; un mois lui sera accord^ pqur Penl&vement des produits extraits k oette 
date. 

Article 81. 

En eas de malfaqon, il pourra 6tre fait une reduction sur le prix 
des travaux n6glig6s. Toutefois, oette reduction, pour 6tre definitive, 
devra avoir 6te approuvee par le Pr£fet ou le Sous-Priifet de Parrondisee- 
ment. 


TITHE IV.— Dispositions divbrbib. 

Article 82. 

Dans le cas oil des difficult^ s'elfcveraient entre F Administration et 
P Entrepreneur sur le sens et F execution des clauses et conditions de 
l'entreprise et ne pourraient Cre r^solues k Famiable, F Entrepreneur 
sera tonu, en attendant la decision de Pautorite oompCente, de pour- 
suivro Fexdcution des travaux, et, dans le cas ou il s y refuserait, il y 
serait pourvu oomme il est dit k Particle 20. 

Article 83. 

L’ Entrepreneur se soumet k la responsabilite determine par 1 a^tj®!® 
206* du oode forestier (§1 et 2) k raison des contraventions et debts 
oo oi mis par see ouvriers et voituriers pendant toute la duree de* travaux 
et jusqrl la reception definitive. 


136 


Article 34 L 

1/ Entrepreneur est oblige : 1° & tenir lee obemins et sen tiers con- 
stamment libree ; 2° k Sparer les prinoipales degradations cauedes par 
lui aux chemina et sentiers servant k la vidange, et k rdtablir les bomes 
et marques de limites endommagSes par lui et par see ouvriers et 
voitnriers ; et, dans le oas oh il s'y refuserait, il y eerait pourvu par une 
rSgie, k ses frais, presorite dans les formes determines par l’artiole 20. 

Article 35. 

Touts soumission direote ne constituera un marobd dgfinitif que 
par ^approbation du Prefet ou du Sous-Prefet de Parrondissement. . 

N° 163, o. 16-1. 

Proposd par PInspecteur des forSts, souseignd, 
Toulon, le 8 mars 1890. 

VICTOR TA88Y. 

N° 288, c. 21, f° 08. 

Vu ET ADOPTS : 

Nioe, le 16 mars 1800. 

Le Conservateur des forets, 

C. GALLOT. 

Vu ET APPROUVtf: 

Draguignan, le 26 mars 1890. 

'Le Preset du Far, 

Par delegation, le Conseiller de Prefecture, 
BRUNI. 
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APPENDIX II. 

Base de l* Slat dee communes el dee Siahliuemenlt publics mite en firm* 
it VScorce dee chfnMifye chalet dee charges, 

TITRB 1 

Dm Adjudications. 


Article Premier, 

L e fermage de 1'ecorce des oh^nea-liege eat consenti, en bloc, sans 
garantie aucune, soit de contenance, de nombre d’arbres, d'essenoe, de 
dimensions, soit d’&ge et de quality etc 

Le propridtaire de la for£t ne r^pond d'aucun cas fortuit pidvn on 
imprevu ; tons les risques et perils, g^udralement quelconques sont 
laisses k la charge exclusive du fermier sans que oe dernier pnisse se pry. 
valoir des dispositions des articles 1722 et 1783 du Code civil et se 
dispenser de payer les annuites 6chues ou & 4oheoir, le tout en conform- 
ity des dispositions de Particle 1772 du m£me Code. 

Reserve faite pour une circonstance exceptionnelle qui sera signaiyo 
plus loin (Article 34) le fermier, en cas de sinistre, d'incendie ou £ tout 
autre aooident qui aurait d£truit tout ou partie de la for6t amodile, ne 
pourra pr^tendre ni k la resilintion de eon bail, ni & une diminution du 
prix de son fermage, ni k aucun dedomraagement devant l'indemniser 
des travaux ou avanoes qu'il a faits, ou de la perte des prodnite qu'il 
aurait dfl realiser ou enfin des benefices qu'il aurait pu faire. 

Article 9. 

A moins de stipulations oontraires, in^ryes dans les clauses spdctaleS 
les baux sout consents pour une periods de douze ann£es entires et 
consyuutives. 

[[/adjudication se fera en nombre entier de francs, sur lamise & prix 
du montant d'une aunee de fermage. 

Elle se fera au rabais. 

Toutefois, eu cas d'insuccfce le Conservateur ou son dliygul pourra, 
B'il le juge con venable, faire procyder stance tenants k une nonveUe 
adjudication soit aux ench&res soit sur soumissions caohet&s. 

Lorsque faute d'offres suffisantes l’adjudicatiou n'aura pu avoir lieu 
elle pourra dtre remise, s£anee tenants et sans nouvelle affiohes, au jour 
qui sera iodiqu4 par le Prysident sur la proposition de 1' Agent forestier. 
II y sera alors proodde en presence des meraes fonctionnaires ou de leurs 
dy legal®* L'Agent forestier restera libre d 'employer l'un des trois 
inodes d'adjudioation et s'il y a lieu chaoun d'eux suooessivument dans 
1'ordre qu'il jugera prefyrable. 

En oe qui conoerne les forlts domaniales le Ministre de 1’ Agriculture 
pourra., en cos d’insuocfes, autoriser l’exploitation des dooroes au compte 
de- 1’ Etafc, 
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En ce qui conoeme lea fordta des communes et des fetablissemente 
publics, le Prfefet, but la proposition da Ooneervatear et Paris des Maires 
oa Adminietrateurs int^reseee, pourra de cpdme autorispr Sexploitation an 
oompte de la commune ou de rfetablissement propridtpire puis la veiite 
des produits soit en bloc soit par lots, dans Pune des eommunes voi- 
sines de la situation des bois. 

Article 3. 

L'adjudioation au rabais aura lieu de la manifere suivante : 

La mise k prix et le taux auquel lee rabais devront dtre arrdtds seront 
determines par le Conservateur ou l'Agent forestier qui le remplaoera. 

La mise a prix annonc4e par le erieur sera diminqde suooesaivement 
d’aprfea un tarif r£gle k Savance et affichd dans la salle d'adjudication 
jusqu'a oe qu*une personne prononoe les mots ; je prtnfo, 

adjudication sera tranohee an taux du rabais dont le erieur aura 
dnonce ou oommened a dnoncer le ohiffre lorsque les mots : je prends, 
eeront prononods. 

Si plusieurs personnes se portent simultandment adjudicataires, le 
lot est tire au sort, k moins que Sun des preneurs ne rdolame les enob feres. 
Le concours eat alors ouvert entre les preneurs. 

Article 4. 

L'adjudication aux eneberes sera faite aprfes S extinction de trois 
bougies aflurnees suocessivement. Si pendant la durde de la dernifere de 
pea trois bougies il survient des encheres, l’adjudication ne pourra Gtre 
prononede qu’aprfes Sextinqtion d'un dernier feu, sans epchfere survenue 
pendant sa aurpe. 

Les euchferes ne pourront dtre moindres du vingtifeme de la mise k 
prix si celle-ci est de 500 francs et au-dessous, du vingt-cinquieme si 
elleestde 501 k 1,00.0 franca et du quaraptifeme si elle exoede 1,000 
francs. 

Article 5. 

^adjudication par voie de soommop aura lieu de la menifere 
nivante : 

Les soumissions dcrites but papier timbrd * devront toujourp 8tre 
remises -cacheteea et en Bdance pubUquc. II n'ep sera plus adrpus apres 
Tonverture de Sune queloonaue de celles qui auront dtd ddposdos. L'pdju- 
dioation sera prooonode par le President en favour de Sauteur de )'onre 
la plus dlevde, si toutefois le Conservateur ou son ddldgud juge l'offre 
sumsante. 

* XODELE DE 80UMISSI0E. 

ntfVABTElONT * ~ Je souBsigcrf (Non, prfapmf, depoyre ) aprfes 

— avoir prig eoanaigsanoe an oahier des charges gdnlralee, 
AXBOSDISSRMENT 4.... ...... dee olatuea aadoiaUs et de l’affiobe oonoeroant le hem age 

- dee ohdnes-liege dans le hail dowsa ial (ok communal) 

FORtfT i , „ pour.,.., .anuses qui oommepceront le et finiropt le.... 

•=■ - i declare me rendre adjodioataire du lot ddaignl k raffiobe 

aoufl ie Nit aux olauaes et conditions atipuldea dans 

lesdita oahiers moyennant le prix de (en tvuta left***), 
par obaque annde. 



189 


Lorsqne plusieurs sou mission uairea anront offert le mime pruc et 
que 00 prix sera jugd suffisant, il sera prooddd, sdanoe tenant©, & une 
^adjudication aux enohires, mais seulement entre lee preneurs. 

Article $, 

La fonotionnaire chargd de presider l'ad judication dioidara de toute 
contestation qni pourrait surgir pendant la seanoe. 

II sera juge de la solvability dee prenenrs. Bn oas dedoute, le pi4» 
sident exigera la presentation immediate d'une oantion et d'nn oerii- 
ficatenr de caution solvables ; a defaut de garanties suffiaantel il remet- 
tra Tartiole en adjudication. 

Les personnes non domieilides en Franoe qni voudront prendre part 
aux adjudications, devront, avantla seanoe, justifier de leur solvabi- 
lity auprds des Reoeveurs intyressys qui pourront exiger d'ellee tellee 
garanties quails jugeront oonvenable. 

Article 7 . 

La declaration de oommand ne pourra £tre faite que syanoe tenante. 

Si le command a les qualities requises pour dtre admiset si son 
mandat est presente immediatement par Fadjudioataire, l'aoceptation 
de command ne sera pas ndoessaire ; mais si oe dernier n'a pas donny de 
mandat il sera ten u d'accepter par le proofs -verbal mdme d ’adjudica- 
tion et seance tenante. 

La ddclaration de oommand et Taoceptntion ytant inserees dans le pro- 
ces-verbal ne donnerout lieu^k auouo droit particulier. 

Article 8. 

Les minutes des prochs-verbaux d*ad judication seront redigyes ear 
papier visy pour timbre et signdes sur le champ par tons lee fonotion- 
i) a ires presents et par les adjudioataires ou lsurs fondis de pou voire, 
et dans le cas d'absence ou s'ils ne veulent on ne peuvent signer, il en sera 
fait mention au proo&s-verbal, 


Article 9. 

Cheque adjudicataire sera tenu, sous lea peines portyas par Vartide 
24 du Code forestier, de donner, dans lee cinq Jours qni snivront 
celui de 1 ’adjudication une caution et un certifioateur de cau- 
tion reconnus eolvables, leequels s’obligeront solidairemeat avee lui & 
toutes les charges et conditions de 1’adjudioatioo, seront iw ts mw ist 
soumie oomme lui k ^obligation d’dlire domicile an lien d’od judication, 
h dyfaut de quoi tous aetes posterieurs leur seront valablement sigm- 
fide an secretariat de la sous-prefecture. 
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Artusle 10, 

Les cautions eb oertifioateurs de oaations seront re$ue * 

Du coosentement du Reoeveur dee Domaines pour les bois d omani - 
auz ; pour les bois des communes et des ItabliBsemeuts publics du con- 
ssntement des M sires et des Receveurs de oes oommunes et des Ad- 
mimstrateurs et Reoevenr de ces ^tablissements publics. 

Les antes 7 relatifs seront passes au secretariat du lieu de la vente 
et k la suite du procks-verbal d*ad judication. 

Faute par Vad judicature de fburmr les cautions danB le d£lai pre- 
sent, ll sera d£ohu de ^adjudication et une adjudication auia lieu k sa 
lolle enobkre dans les formes oi-dessus d6termin6es et suivant les condi- 
tions sp&nfiees par Particle 24 du Code f orestier. 

l/adjudicataire dfohu payera : 

1 ° La difference entrele montant des annuitds onmulees de son ad- 
judication et le montant correspondent resultant de la ^adjudication. 

2 ° Les frais de la premifcre adjudication 

Caloulds k raison de 1 60 % d’une annuity sM s'agit de 
bois domamaux, 

arr6t& par le President de la vente, sM s'agit de bois des 
communes et des etablissements publics. 


TITRE II. 

Dn priz des fermages, des frais d’adjadication et des droits de 
timbre et d’:nregistrement 

Article, ll * 

Oufre le prix principal de Pad judication, ll sera payfi 

Par lei adj u Heal air ts dans les bois domamaux ; 

1. 1 60 °/ 0 du montant de Padjudication 1 tant pour les droits 

fixes de timbre et d'enregistrement des proces-verbaux et actes relauf 
a l'adjudication que pour tous autres frais. 

Par les adj udteata ires dans les bois'mdtvis entre VEtat , les communes 
et des Stdblissemeuts publics , et par les adjudteatarns dans les bois 
des communes et des Etablissements publics , 

Los droits fixes de timbre et d'enregistrement du proc6s-verbal et 
des autres aotes relatifs a Pad judication. 

Cheque adjudicataire paiera de plus les droits proportionnels d'en- 
registrement sur le montant total desannuit^s du bail augments : 

1° de la valeur totale des charges. 


(*) Le montant de 1 adjudication se compose da pnx principal en numeraire 
anguicntft de la valeur moyenne annuelle dee onargee 
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£° et du 1 AO % reprdaentant les frats jet droit* fixes Iboii domeniaux) 
ou dee droits fixes de timbre et d'enregistrement dee aotes aatdriaum et 
postdrienrs ll ^adjudication (boia domsnianx, indivis et oommuoaux). 

Article 13. 

Lee adjudioataires verseront immddiatement aprds la rdoepHon dee 

cautions : 

Pour lee b»it uomaniaux , 

Le 1*60 °/ 0 et les droits proportion nels dans la caisse suit de l'eo* 
regist re merit soit des domaines. 

Pour les bote indivie enlre VEtat et les communes et les HabHs*ews0ds 
publics. 

Le dixidme de la portion de la premiere annuity affdrente aux com- 
munes et aux etablissements publics, sur le pnx principal d 'adjudication, 
dans la caisse du receveur de la oommune ou de rdtablissement pnblio. 

Les droits fixes et proportionnels de timbre et d’enregistrement dans 
la caisse du receveur soit de l'enregistrement soit des domaines. 

Pour les bois eommunanx et d’dtablusements publics, 

Le dixierae.dll prix principal d’adjudiootion dans la caisse du reoe- 
veur de la oommune ou de l’etablissement pioprietaire. 

Les droits fixes et proportionnels de timbre et d'euregistrement dans 
la oaisse du receveur soit de l'enregistrement soit des domaines. 

Article 13. 

Le prix principal du fermage sera payable cheque annde, en un on 
plusieurs termes dont Pdchdanoe et le montant seront indiquds dans let 
clauses spdciales, savoir : 

Pour les bois domaniaux : & la oaisse du Receveur des Domaines. 

Pour les bois indivie: k la caisse du Receveur des Domaines pour 
la part revenant k l'fitat, et k la caisse du Receveur ‘des communes ou 
etablissements publics pour la part revenant k chaoun d’eux. 

Pour les bois communaux et d? etablissements publics, k la caisse dn 
Receveur de la commune ou de l'dtablissement pnblio. 

Pour les bois indivis et pour les bois des communes et dee dtabtime- 
menta le dernier vdrsement relatif k la premiere annuity sera dimmed du 
dixieme qui aura dtd payd comptant. 

Article 14. 

En cas de retard de paiement les inidrdts courront de plain droit 
sur le pied de cinq pour oent par an, k partir du jour de l’exigibilitd dee 
sommes dues. 

Article 15. 

Le parterre des formes, oomprenant les lieux de ddpdt occupds sur le 
sol forestier ne sera pas consider! oomme le cbautier ou le magaein des 
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idjudfisalaires, et las p rod u its qui s'y trouvent ddpoada pourront par 
•urte&tre retenus, en eas de faillite, ecnformdmeufc aux disposition* do „ 
Particle 677 du Code de oommecoe. 

Article 16* 

Dana lea dix jours de 1 'adjudication et apres Pacquifcfcement dee 
somtnee apdoifidee k Particle 11, il aera ddlivrd par le secretariat du lieq 
de 1 'adjudication, savoir : 

1° A Padjudicataire, une expedition du procda-verbal de eon adjudi* 
cation, un exemplaire du cahier des charges gdndrales et dee clauses 
spdciales, le tout eur papier vise pour timbre ; 

V A Pinspecteur chef de service, une expedition, eur papier libre, 
du prooea-verbal prdcitd ; 

8° Au Conaervatcur et an Prdfet, maia aeulement quand la rente 
n'aura paa dtd faite au chef-lieu de la Prefecture, un eitrait dudit 
procfee- verbal. 

4° Aux receveufa intdreseds, chacun en oe qui lea concerne, une ex- 
pedition du procds-vertml, un exemplaire du cahier dee chargee gdndrales 
et des clauses spdoialea le tout eur papier vied pour timbre. 


TITRE III. 

Exploitation et Jouissance. 

Article 17. 

A moms de stipulation coutnaire dana le proces-vei^bai d'adjudioation 
Padjudioataire aera tenu d'avoir un garde- vente. 

Le garde-vente ne pourra Gtre parent ou allie du garde du triage ni 
dea agents de la locality. II devra etre agree par J’agent local au debut 
de cheque annde d'explojtatiou. 

II eerm tenu, toutea lea foie qu'il en sera requie de raprdsenter son 
cegisfcre aux agents forestiera pour dtre vied et arrdtd par eux. 

II devra inacrire eur oe regiatre jour par jour, et auia laeune la 
mention dee arbres ddmasoles, months, levds et montds en imdme temps 
at cela edpardmant pour chacune de oes categories. 

Article 19. 

Le permie d'exploiter sera ddlivrd par Pagent foreatier chef de 
service aur la prdsentation des picoes dont le detail suit : 

l p LeaoeEtificata constatant qua Pad judioataire a fait sdmettre sea 
eautiona, eatiafait aux payementa exigds par lea artiolea 11 .et 1ft du 
present cahier des charges. 

ft 0 L’expddition du procda- verbal de eou adjudication. 

8° (S'il y a lieu) : L’acte de preatation de aerment du garde- ventej 
le regiatre dudit garde pour dtre ootd et parafd. 
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I/agent foreStier appoe^M eon via* ear chacune dee pitas. 

Article 19. 

I/adjudioataire remettra le per mis d’explooter au «ho£ de eaManae 
ment et prdvieudra cet agent du jour oil il se propose de oommenoer 
l'opdration. 

Cette notification devra renotrvelde cheque amide hnit Joan au 
moins avant le commencement des operations. 

Article 20, 

Pendant totfte la dungede son bail, le feraier sara la faculty de 
oommenoer Pecorcement des Parrivde de la seve. 

Cette operation devra dfcre interrompne k partir da IS aoftt de 
cfcaque amide. 

La vidange sera termini le 15 septembre suivant, 

Article 21. 

Tout adjudicataire qui, pour cause majeure et imprdvue, ne ponrra 
achever la vidange au terme present, etaura besoin d’un ddlai, sera tenu 
dien faire la demaude au Conservateur, sur papier timbrd, dix jours au 
oaoisB avant l'expi ration dudit terme. 

Cette demande fera oonnaibre les quamtitdi de lieges exietaoi ear it 
parterre du lot aflerroe, les causes du retard dans la vidange et le delai 
qu’il est neoessaire d'acoorder. II aera statue sur son objet par le 
Conservateur. 

L’sdjudkwfcaire par le soul frit d'une demaude «a pssvogation 
s'oblige a payer les indemnitee fcxees par le Cause nwrtaor. 

Les ddlais de vidange courront k partir du 16 septembre. 

Dans le oas oii les adjudicataires n’auTaient pas profitd des ddlaie qui 
leur auront etd accordee, ils ne pourront obteair decharge de Pindemoite 
fisde que sur un prooes-verhal de l'agenfc fores tier local 
tard le 16 septembre, en register u leurs frais, et loonstatant queffisotwe- 
meut ils n'ont pas profits du bdnefioe de k decision. 

Article 22. 

Mo^ennant Paooomplisaement des forma lites presorites par Particle 
19 Pndjudicataice aura Je droit da lever Im planches de Udgeajaai 
attaint une^paisaaor de vingt-trois millimetres sur Jes neof diataee an 
moins de leur largeur, meeure prise sur la section transveisale soit 
supdrieure soit inferieure et sur 1 m parties -saiues et rdgulifcres. 

Le mot planobe s'en tend ra du oylindne nampdet d'deoroe leads vor la 
ciroonfdrenoe tout eatita de Parbie. La largeur de la planohe oorset* 
pond k la oiroonfdrence developde ; sa hauteur est la dimension meaurde 
dans le sens de la hauteur de Parbre. 

Article 23. 

Dfes Porigioe du bail Padjudioataire sera tenu de ddmaseler les chdnes- 
lifege de oinquante centimetres de tour et an-deesus, meson prise ear 
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iooroe, k un mitre du sol. Pendant toute la durie du bail il devra 
continuer ces demasolages et faire tontes lee augmentations ndosssaires 
e ur tons les chines k mesure qu'ils atteindront la dimension indiqode 
ci-dessne, ou k Particle suivant. 

Article 94. 

La hauteur totale ddmasolde k partir du sol ne dews pas excider le 
double de la oiroonfirenoe du trono mesuiie comme il est dit k Particle 
23 . 

Les branches ne seront demaselees qu'k la oondition de mesurer au 
moms soixante centimetres de tour, «ur eoorce k un m&tre de leur point 
d f attache. 

La longueur icoroie sur Pune quelconque des branches ajputie k 
celle dijh icoroie sur le tronc, ne devra pas exoider le double de la 
oiroonfirence du tronc, mesurie sur icorce a un metre du sol. Toutefois, 
les dimensions prdcddemment indiquies pourront, s'il y a lieu, it re 
modifies pax le Conservateur, k l’aide d'une stipulation ineerde dans les 
clauses sploiales. 

Article 25. 

Auoun arbre ne pourra 6tre ecorci dans une mime annie, ou dans le 
oours de deux annies consecutives, sur plus de uu mfetre cinquante 
centimetres de hauteur, nonobstant Pipaisseur acquise par le lihge do 
reproduction. 

Article 26. 

Auoun chine dcorce pendant deux anndes consdcutives ne pourra 
subir un nouvel ecorcement pendant Pannde suivante. 

Article 27. 

Seront poursuivis oomme delinquants, les adjudicataires c|ui auront 
levi des woroes, ddmascli des arbres au-dessous des dimensions fixdes 
on en dehors des ddlais fixds par les oahiers des charges, tant gindrales 
que specifies (Article 80 du Code forestier). 

Article 28. 

Sera passible des poursuites et des peines piivues par Particle 37 
du Code forestier, tout adjudicataire qui aura contrevenu aux clauses 
du present cahier des charges et notamment aux articles 2b et 26. 

Article 29. 

L’adjudicataire sera tenu d'enlever, d’aprfes les indications de Pagent 
forestier local et dans les delais qni lui seront assignee : 

1* Les dcoroes dites mtiree qui auraient atteint Pftge de 18 ans 
sans presenter Pipaisseur de £8 millimetres. 

£° Les dcorces dites Noiret, c'est-Wire les ioorces iventuellement 
avarides par suite d'un incendie. 
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(Ces 6ooroes lai appartieadront s&na augmentation de rede vance). 

L'adjudicataire devra emonder les arbres demasolds au-desqps de la 
section eup6rieure de Pecorce, sur une hauteur Igale k oelle de la portion 
dlmaeolde ou augmentee. 

Imm£diatement aprhs la lev6e, ll pratiquera, au oouteau, ear la mfere, 
dans le sens longitudinal, parallfelement a Paxe du bois, du baut en baa 
de la lev6e, deux on plusieurs fentes opposeej Tune* k l’autre, et pdne- 
trant jusqu'fc Paubier. 

Article 30. 

En cas d'mvasion de maladies sdviseant sur le chdne-li^ge, Padju- 
dioataire seia tenu de prendre toutes les mesures preventives, curative* 
ou r6paratrices, qm lui seront prescntes par les agents forestiers et 
d’appliquer oes mesures dans les formes et les d61ais qui lui 6eront indiquAi 

Articlc m 31. 

A defaut par les ad-judicataires d'effectuer dans les dllais presents 
les travaux de toute nature imposes par le cahier des obargee g^ndrales 
et des clauses sp& tales, oes travaux seront ex6out6s k leurs frais k la 
diligence des Agents forestieis et sur P automation du PrSfet, qm 
arrfitera eusuite le memoire des depenseB et le rendra ex6outoire oontre 
les adjudicataires poui le paiement, le tout oonforin6ment aux disposi- 
tions de Particle 41 du Code forestier et sans prejudice des poursuites k 
exercer, m des leparations k exiger en execution des articles 30 et b7 du 
Code forestier. 


Article 32. 

Le corps des chfines-liege 6tant expressement reeerv6, l'adjudioataire 
qui les aurait abattus ou fait penr par un demasolage abusif, qui aurait 
arrache ou inutile soit le bois soit la mfcre, sera passible des pemes et 
reparations portees par Particle 34 du Code forestier. 

Article 83. 

Si dans les cas prevus par les articles 2S, 24, 25, 26, 29 et 30 du 
pr4sent eabier des charges if y a lien de r6clamer du fermier des dom- 
mages et int6r6ts, le montant en sera rqgl6 par trots experts nomm6s Pub 
par le Prlfet, Pautre par le Conservateur et le troisifcme par le fermier. 

Si Pexpert de Padjudicataire n'est pas nomm6 Ou n'a pas com para 
au jour que le Pi^fet aura 6x6 pour proceder k P expertise, Population 
faite par les deux autres experts sera reputee contradietoire. 

La simple signification du proc&s-verbal des experts obligera 
Padjudicataire k versei immediate men! le montaot des iDdemaitds fi x&s, 
dans la caisse du Reeeveur mt6rese6, sous peine d'y fitre oontraint par 
toutes les voies de droit et notamment celles pr6vues par l'artiele 214 du 
Code forestier. 

Les frais d'expertise seront entifcrement a la charge de Padjndica* 
tail*. 


x 
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Article 84. 

Far ‘derogation aux stipulations de Particle 1“ du present cahier des 
charges, si, dans le oours d'uue an nee, un inoendie detruit la for6t sur les 
trois cinqui^mes au moins de l'^tendue du lot affermd, l'adjudioataire 
pourra ldolamer la rdsiliation du bail, mais il n'aura droit it ancuu 
remboursement ni dSdommagement destine I l'indemnieer des avances 
on des travaux qu'il aura faits, soit de la perte des produits qu'il aurait 
pu rdaliser soit enfin des benefices qu’il aurait pu faire. 

La rdsiliation sera prononcde par lo Directeur pour une fordt 
domaniale ou indivise, et apr&s avis du Prdfet pour une forSt commu- 
nale ou d'ltablissement publio, 

Le bail resteraen vigueur jusqu au jour oil la rdsiliation sera nolifke 
it l'adjudioataire. 

Celui-ci, pour 6tre admis a r^silier devra fournir la preuve quo 
l'incendie ne provient ni de son faif, ui de oelui des ouvriers et qu'il en it 
oombattu la marche par tous les moyens it sa disposition. 

Nonobstant la resiliation prononcee l'adjudicataire continuera a 
encourir les reaponsabililes edictees par les articles 45 et 46 du Code 
forestier jusqu a ce qu’il ait obtenu la ddoharge d’exploitation. Dans le 
cas ou l'adjudicataiie renoncerait it la resiliation il pourra reclamer pour 
les annuites restant k oouiir une diminution du prix de son fermage 
proportionnelle a la diminution des produits k reoolter. L'evalustion en 
sera faite par trois experts, comme il a 6te dit it Particle 33. Les 
annuity d^jit versus et les travaux executes resteront acquis au 
proprietaire qui dans aucun cas n'aura de remboursement it effeotuer. 

Article 35. 

L'^tat, les oommunes et les etablissements proprietaires des bois 
dans lesquels l'doorcement du liege est a£Eerm£ se reservent de faire dans 
les m6mes bois toutes les ventes d'arbres ou autres produits generalemeut 
queloonques, toutes exploitations et tous travaux, en uu mot de prendre 
toutes mesures ayant pour objet la mise en valeur, Pam^lioration de la 
fordt, en g^ndral, la culture des diverges essences, la protection des 
massifs contre l’incendie ou tout autre fkau et oontie les animaux 
nuisvbles; le tout, sans que le fermier puisee reclamer auouDe indemnity 
restitution, ou reduction de bail pour les ohSnes-li&ge ou recipes ou 
abattus, ou endommagds soit par suite des travaux, soit par la chute 
des arbres vendus. 

Article 86. 

Si des chSnes-lifege sont renverses par les vents ou viennent k 
seoher sur pied, ou seulement k deplrir, le fermier sera tenu d'en donner 
avis k l'agent local qui prendra ou prescrira telles mesures qu'il jugera 
nScessaire* 

Article 37. 

11 est interdit aux adjudicataires, 1° de faire ou de kisser paitre les 
animaux de trait ou de bftt dans les forSts, 2° de les conduire dans le lot 
afferm£ sans les avoir museks pr6alablement. 
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Article 38 

La Tidange s'opfcrera par les chemine dSsignSsdans le procfet-verbal 
d’ad judication ou le cahier des clauses spSualee. 

Toutefois, dans le oours du bail, le Conservateur pourra designer 
d’autres ohemins dp vidange k Podjudicataire sur sa demande et oelm-ci 
sera tenu par le seal fait de cette demande de payer 1'iodemnitS qui 
serait mise & sa charge, a moms qu'il ue renonce au bSnSfice de la decision. 

Article 3g. 

Les laies eSparatives descoupes, les tranohees et sentiers garde feu 
seront teuus constamment hbres. 

Article 40 

Sont obliges les adjudicataires 

1° h, tenir les chemins libres dans la foiSt de mamfere que les 
vatures puissent y passer librement en tout temps 

2° a repater les pont*, pcnceaux, murs, boines barnbres, poteaux, 
eangsues, glacis, fosses, etc endommages ou dStiuits par le fait de 
Sexploitation ou de la vidange des produits 

Article 41. 

Les adjudicataires (dans les bois de l'Eltat) seront tenus de payer 
aux communes les subventions spScialea auxquelles celles ciont droit en 
execution de Particle 14 do la loi du 21 mai 1 HS6 et de Particle 11 de la 
loi du 20 aout 1881, pour degradations extraordinairee causSes aux 
chenuns vicinaux et chemins ruraux pnr le tianspoit des produits de 
leurs lots. 

Article 42 

Toutes les dispositions du present oahiei des charges sont de ngueur, 
aucune d ellea ne pourra Stre reputes comminatoire Sous la reserve des 
derogations qui pourraient fitre apportSes par les clauses spSoialr a anx 
articles 2, 24, 25, 20, et 84, toutes les dispositions prScitSes recevront leur 
eutifere application et ce jusqu'a ce qu’il en ait ete autrement ordonnS. 

Les fermiers des ecoices de chines hbge seront soumis et se confor- 
meront, quant au surplus, a toutes les dispositions du Code forestier et 
a celles de Pordonnaaee du l er aoQt 1827 qui conceinent lee adjudicationa 
des coupes de bois, notamment aux dispositions des articles 45 et 46 du 
Code forestier. 

DehbSrS en Conseil d'Administration le 27 octobre 1880. 

Lee Inepecteure GenSraux dee ForSte , 

8ign£ PETITON. — SignS SEE— SignS SERVAL. 

SignS MANGIN — Signe NIEPCE — SignS LECOMTE. 

Le 8ecrkatre du Coneeil t 
SignS DAUBREe. 

Vu ET ADOPT 4. 

Pans, le 27 oetobre 1880, 

Le Dtrecteur de* For St * 9 
SignS H. GABE. 

Afpbocy* 

Pane, le 8 novembre 1880, 

Le Htntetre de l ’ Agri&lture, 

G I C P 0,— No 170 R A.— 80-4-97 — 009— Joe 0. 




APPENDIX SERIES 


OF THE 


Indian Forester, 

REPORTS BY 

E. E. FERNANDEZ, Esq. 
Consr. of Forests. 


F-AJRT II 




PART II. 


REPORT ON TOUR IN FRANCE. 

1. Fire-prevention and the Forest of the EstereL 

2. The Gurnaud System of treating and working 

forests or the so-called Methods du Controls . 

3. The present system of Working Plans in France. 

4. Forest Management in a backward part of France * 

“Inspection” of Bagnfcres de Luchon, Pyrenees, 

5. As above, Savoie. 

6. Special investigation of Facts and Phenomena 

connected with the growth and maintenance of 
Forests. Establishment of Research Bureaux 
in Germany, Austria, Switzerland and France. 




I.— FOREST OF L’ESTEREL AND PXRE CQNSERVANCY IN 
FRANCE. 

This forest is situated about 5 miles to the North East of Fr^ju* 
and about 10 miles west of Canoes. It comprises 10,664 acres, of whieh 
about 1,700 acres are more or less blank or contain only worthless 
bushes. The entire area is situated on a chain of bills, between 800 and 
l,8u0 feet above sea level, and it is nowhere distant more than 12 miles 
from the sea. The soil is generally sandy and dry, the underlying roks 
being sandstone or limestone and often coming up to the surface. The 
cluster pine constitutes the greater portion of the stock. Cork oak is 
abundant, but as the working plan is bused on the avowed intention of 
producing timber at every point, the oak is being rapidly pushed out by 
the pine and the existing trees have no chance of ever yielding the 
quantity and quality of cork that could be expected from them. 

The revenue of the post five years has been as follows 


Items. 

Fbakos, 

1690. 

1891. 

1892. 

1893. 

1894. 

Crn-li .... 

17,880 

24.86* 

*1,716 

13.713 

16,718 

Other produce .... 

S10 

419 

342 

802 

90 

Total 

16^*0 

£15,283 

21,067 

14,016 

18,778 

• £ 

726-12-0 

1,011-8-8 

882-6-7 

660-12-0 

•71-8-10 


During these five years the yield of cork was respectively 60,949 
95,880, 92,592, 52,256 and 78,059ibs., the gross prices per lb. realised 
being respectively 9*8, 9'5, 9*0, 10*1 and 8'1 farthings, with a generally 
foiling tendency, which is teen more dearly from the net prices ( after 
deduction of all working expenses ) which were respectively 7*8, 8*2, 
7'8, 7*0 and 6'8 farthings. 


The protective establishment consists of— 





Francs. 

rasas. 

Blioinisas 

1 belonging to oUbb II . 

1 „ „ „ III • 

. 1,200 
900 

2.100 


Fnnos, 

Francs. 

Francs. 

Bbat avisos 

6 at 800 

4,800 


GlBDBt CAMTOSXI1B* . 

8 at 800 

0 at 700 

2,400 
. 6,800 

Total 

19,600 

16,000 



B 

£ 624 
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Besides the above there is the Range Officer who may be an Inspeo- 
teur Adjoint, a Garde General or a Garde General Adjoint, drawing 
various rates of pay and allowances according to his grade. 

Under the other heads the expenditure during the past five years 
has been as under : — ' 




Frawob. 

Year. 


1690. 

1601. 

1B92. 

1893. 

1894. 

Exploitation of cork 


3,695 

3,235 

4,172 

4,176 

3,684 

Bonds and paths 


18,010 

12,500 

12,600 

12,500 

12,600 

Buildings 


2,219 

P 

1,661 

677 

833 

Attoutlona to cork oak 


3,196 

1,528 

635 

1,832 

2,677 

Sowing and planting 


6,403 

P 

3,941 

3,970 

2.687 

Protection against Are . 


11,954 

9,80ft 

0,634 

28,633 

2 ,404 

Miscellaneous . 


864 

864 

HH4 

664 

1,045 

Total 


89,970 

1 f 

33,327 

62,851 

46,690 

■ £ 


1,608-10-0 

7— 

| l/W-l.ft 

2,112-0-7 

1,807.12-0 


Thus during the past five years there has been an average annual 
deficit of £958 ( 18^/. per acre ) without counting the pay and 
allowances of the Kange Officer and the share of^ the expenses of the 
Divisional and Conservator's Offices, the addition of Tvhich would incieaee 
the deficit to over £1,100 or about 16^. an acre. This proves beyond 
dispute the mistaken policy (happily corrected, as 1 have shown in the 
case of the Communal Forest of Hierrefeu, by the orrnrage and energy 
of the Divisional Officer )* of sacrificing the production of cork to 
an illusory production of timber. The word ,f illusory" is not too 
strong a term to use, for reference to the figures given on page 3 for 
the revenue will show that all sources other than c«»rk gave, duiing the 
five years, only an average of £11£ per annum for an area exceeding 
10, QUO acres. The pine is all young, hardly out of the stage of small 
poles, so that before they are able to yield timber a long interval of time 
must elapse, during which the deficits will go on accumulating at 
compound interest up to an appalling figure. It seemed to me also that 
the pines required thinning very badly. The present close growth is 
hence good neither for the pine nor for the oak. 

I have already drawn attention to the happy mixture of the cluster 
pine and Querent ocridentalu (as good as, if not a better producer of cork 
than, Q. Suiter) in the Laudes of Gascony (see Report on the Resin 
Industry in France); but there the pine is always kept heavily thinned, 
with the result that while the pines yield abundant resin and grow 
rapidly, the oak contributes its full quota of bark of high quality. The 
climate of the Esterel is not less warm than that of the Gascon Landes, the 
sea here, as there, almost borders the forest, and the dry stony slopes of 
the Ksterel ought to be no less favourable for the production of resin 

* Sop Part I, Report on Forest Industrie*, p. 121. 



3 


than the rands of the Landes. Thus every circumstance points to the 
advisability of heavy thinnings in the Esterel, whereby timber dimen- 
sions may be rapidly attained, the production of cork increased both in 
quantity and quality, and the revenue swelled by a considerable yield of 
resin. Hence, what is urgently required is to radically change the 
present working plan. 

The forest is provided with a most complete network of roads and 
paths (see p. 4). 

There are nine dwelling houses for guards and their families. Of 
these nine two are built on a special plan, so that while there is complete 
accommodation for two guards and their families on one side, at the 
other end are two rooms on the ground floor, two on the first floor and 
one in the attic for the sole use of forest officers when on tour. All 
these five rooms are most comfortably furnished and supplied with 
crockery, cutlery, plate, glass, linen and every other requisite except 
wearing apparel. No rent is charged, however prolonged the occupation. 
The cost of each of these two houses, exclusive of furniture and fittings, 
was 80,000 francs = £1,200. 

The forest of the Esterel is famous as being the one forest in France 
to proteot which from fire the most elaborate measures are taken, and 
in this respect it is held up as the model for the whole country. I will 
therefore enter into some detail in describing the system of protection 
adopted. 

The System of Fire-protection. 

The earliest measures in this direction were taken only in 1869, 
so that we in India have the honour of priority by several years. These 
first measures were limited to clearing lines round and through the 
forest by sweeping away all leaves and vegetable debris and pulling up 
by the roots all low vegetation, whether herbaceous or woody. When 
fires ocourred, they were either attacked directly from all sides, or if 
there was no hope of overcoming the conflagration in this way, eoanter- 
firiug was resorted to. 

The system has been gradually elaborated until it now comprises 
the following measures 

I. Clearing Traces .— These are still cleared in the way just described 
and the expeuse is hence very high, being from 70 to 102 francs per 
hectare ( = 22*7 — 38*. an acre) for first clearing, and from 80 to 70 
francs per hectare ( = 9*7 — 22*7*. an acre) for subsequent clearings. 
On account of the great cost the traces are not cleared annually, but 
once every 8 to 5 years. Their present extension is as under 

Width. Length. Area. 

Metres. Miles. Acres. 

(a) Along spurs and ridges • . • 10, 20 & 30 44*4 838*2 

(P) „ boundary of forest . . . 10 & 20 29*4 174*6 

(<0 „ roads and paths . . . • 20 A 80 84*1 279*2 

(d) „ lines dividing blocks . . • 10^ 

i, „ „ compartments . 6 > 4*7 16*6 

tt u „ sub-compartments . 2 $ ) 

Total . 112*6 807*4 
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The total length o£ roads and paths is as follows 
( i ) Ruids with drains . width 10-12 feet . length 30-4 miles*'! 

without ,, . „ fl|-8 „ . „ 66-2 „ h 228*8 miles. 

I Inspection paths . „ 2|-3f „ . „ 119-2 „ j 


on 

OH) 


Besides the. above, several miles of a National Road run through 
I he forest. It will thus be seen that traoes are cleared along only about 
one-seventh of the total length of the roads and paths, which are them- 
selves for the most part as good as the specially cleared traoes them- 
selves, The work of clearing the traoes is carried on continuously 
throughout the year. 

II. Clearing the ground under the forest of brushwood , shrubby 
growth and weeds.— This work, locally termed nettoiement (weeding, 
cleaning), is done with the objeot of leaving on the soil as little as possible 
of combustible matter and low bushy growth to favour the spread and 
intensity of a conflagration. Shrubby vegetation always helps the fire to 
iise np high into the crowns of the trees. The cost of the operation, when 
undertaken for the first time in an area, varies between 85 and 40 shill- 
ings per acre; when repeated before the ground is again completely over- 
grown, it amounts to — 9 shillings. It is evident that so elaborate 
and costly an operation cannot be spread over any considerable area each 
year ; it is usually limited every year to about 50 acres taken up for the 
first time and to 200 — 500 acres that have been cleaned out- a few years 
previously. Obviously the places where the undergrowth is thickest 
and comes up rapidly are those where it is most wanted. It is often, 
for the sake of economy and convenience, combined with another opera- 
tion, viz., the special clearing effected under and round cork oaks to 
protect the bark from all risk from fire and to expose them to more 
light, an operation designated (t Attentions to Cork Oak ” in the table 
of expenditure given on page 2 above and costing £6 — 7 per 1,000 
oaks taken in hand for the first time and about £8 per 1,000 that 
have been cleared round before. Like the dealing of the traoes, the 
operation described in this paragraph is carried on during all seasons 
of the year. 

III. Petits feux or special firing of the lou> growth. — Scattered 
patches of one or two acres ate fired from December to February with the 
object of preventing an accumulation of pine needles and other combustible 
matter, and of keeping down the growth of weeds and brushwood. In 
this way the entire area is gone over in the course of a few years. 
At some points the flames rise high enough to char pine stems up to ten 
feet, but I saw none that had been thereby killed. The operation 
seems to be successful in keeping the ground fairly clean, and the growth 
of the pines continues to be rapid (often finch in diameter a year) ; 
but, on the other baud, it must be remarked that the soil is very rooky 
and dry and by its nature unfavourable to a rank growth of weeds and 
undeiwood. At any rate this special filing makes the work of 
controlling and extinguishing eonflag rations an easymatter. 

IV. Establishment of posts of observation,— The most important 
of these posts is on Mont Vinaigre, the highest peak of the chain, 
whence there is an unobstructed outlook over the whole forest, and where 
a hut and stone tower have been built for the purpose, lie post is 
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manned from 16th— 20tli June to 80th September, by 8firefU*riepeid «t 
the rate of 2*. Sd. a day. One man is always on the tower, the three 
guards taking their watches in turn for 6 hours at a time. Thus each 
mun has to keep two watches every third day. Only 10 hours are 
allowed for sleep, meals and rest, the balance of the 14 hours not s^ent 
on the watoh being employed ou works, such as planting, road-making, 
etc. The post is connected by telephoue with the house of the Brigadier* 
who must he informed immediately fire is observed, whether it is believed 
to be outside or inside the forest. 

Another post of observation, consisting of two men, is stationed 
at Capereaux, near Gratadis at the opposite end of the forest, during the 
dangerous season, the duration of which of course varies with the oharae- 
ter of the year. 

The two preceding posts are manned every year. In ease of 
necessity two more posts, one at Trois Termes, the other at Tiayas, may 
also be established, with two men each, daring the dangerous part of the 
fire season. At these two posts and at that at Capereaux the men 
relieve each other every 6 hours and have nothing else to do, so that they 
have 12 hours interval every day for meals, sleep, rest, etc. They also 
are connected by telephone with the Brigadier of the Sub-Range. 

V . Entertainment of additional e&tabliihment* for fail oiling.-— 
Duriug the whole fire-season every beat-guard is allowed a help, 
appointed by himself and sharing his duties, so that eaoli man has thus 
only half the beat to patrol. And duriug the dangerous part of tlw 
season each guard as well as his help can have the assistance of one or 
more workmen in order to ensure ceaseless partolling day and night, 
while leaving the beat guard free to be naur bis telephoue. The can- 
tonuiers, or guards in charge of special works, are required to patrol along 
certaiu lines, besides directing the work of their gangs. Immediately 
after a good fall of ruin the beat guards must, on their own authority, 
dismiss their helps. 

The Brigadiers fix the hours for patrolling, without referenoe to 
the Uange Officer. 

The Brigadiers and Beat Guards have to submit a special diary in 
the following form : — 


« 

£ 

Manner of 
employment. 

| 

ill 

III 

Compartment* 
or block b in 
which employed. 

Dfetanoe of 
euch place 
from snard'M 
dwelling. 

Number of 
workmen 
employed. 

Rmabks. 

J 









FI. Special detailed rule* for the guidance of the EetaHi»^ent.~— 
A set of most elaborate rules lias been laid down for the guidauoe of the 
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Brigadier and his subordinates. I need give below the substance of 
only a few of them 

Beat Guards are to constantly occupy themselves with fire conser- 
vancy and to keep a look-out from high points. 

During the prevalence of the mistral or other strong winds patroll- 
ing is to be given up and watch kept from elevated stations. By the 
men taking turn about, the watch to be ceaseless day and night. 

During the dangeious period of the fire-season no one may leave 
his beat., etc., without special leave. 

Every one should always cairy about with him an axe, bill-hook 
or spade 

Water butts, full, ought always to be kept at hand to Bupply water 
to workmen m case of a confiagiation. 

On a conflagration being observed, whether inside or outside the 
forest, every one is to hasten to it. If the fire is found to be at least 
2 hours* walking distance fiom the edge of the forest, a sufficient 
number of men being left near it to meet every eventuality, the rest 
must return to their respective posts or beats. 

In addition to the foiest subordinates and workmen, men requisi- 
tioned from the adjoining villages should also be taken out to the scene 
of the conflagration and placed under the direction of some forest sub- 
ordinate whose orders they are to obey without question. 

Every one going to extinguish a fire should take out with him a 
water bottle and some provisions. In case the the takes some time to 
put out, wine and eatables must, be procured by lequisilion fiom the 
villages. 

Forest subordinates and workmen are to give help in putting out 
fire also in private forests, the former in order to direct operations and 
seonre order and systematic working. In suoh forests Government 
servants may light counterfires only with the previous permission of the 
owner, when it is certain that such counterfireB will involve a large 
sacrifice.* 

Expenditure . — During the paBt five years the expenditure on fire 
conservancy under the three great heads has been as follows , 


FOUNDS STERLING. 


Year . 

1890. 

1891. 


1892. 


1893. 


1894. 

Clearing traces and 

effecting nattoiements 
feux . 

Helps for beat guard* 

834, 19 

0 

300 

7 

1 

298 

7 

4 

1,051 

7 

6 

844 

8 7 

82 0 

0 

82 

0 

0 

32 

0 

0 

82 

0 

0 

82 

0 0 

Other establishments 
and extinguishing con- 
flagrations 

111 4 

0 

60 

0 

0 

60 

0 

0 

61 

18 10 | 

60 

0 0 

Total . 

478 8 

0 

,892 

7 

1 

385 

7 

4 ' 

1,145 

6 

4 

936 

8 7 

Average pei square mile 

18 6 

10 

t 16 

1 

1 

| 14 15 

8 


19 

6 

35 18 11 


See bIbo Appendix, p. 8, 
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Telephonic Communication . — -There is of course only a single wire, 
the total length of which is 26*7 mileB. Instruments are fixed at eight 
stations in the forest, viz., Malpey and Gratadis, both head-quarters of 
brigadiers, and Trois Termes, Duchesse, Travas, Malvalette, Mont 
Yinaigre and La Louve, while the two brigadiers 1 head-quarters are 
connected with the Range Officer's office nt hrejus. I have not been 
able to ascertain the oost of conduction and installation, but the 
maintenance is in the charge of the 'lelegraph Department, which 
receives 12 fr. a kiltynetre ( = a total annual sum of £20-18-8) for 
the purpose. Communication is so pei feet that within a few minutes 
after the discovery < f a fiie every one concerned, including the Inspector 
at Toulon and the Conservator at Nice, is made aware of it, and if the 
aid of the military is required, several companies of 8016161 * 8 , requisitioned 
through the Prefet, are on the spot in a few hours after the summons 
bus gone forth from the Range Officer in the forest. The telephones also 
make work easy and cheap, by rendering rapid combinations possible 
whenever men from different beats are required to co-operate. 

Conflagrations. — A statement is given below containing summaiy 
particular of the fires that ha^ occuned since 1876. It was from the 
close of 1877, after the great conflagration of that year, that measures for 
piotection began to be perfected. It is interesting to note, firstly, now 
successfully ihe rapidity of pi ogress of a conflagration has been once 
for all checked by ihe present measures, and, secondly, how quickly the 
fires are attacked and got under. 

Application to India. — We are so far ahead of the French or, for 
the matter of that, of every European country, in the matter of 
protection against fire, that there are but two points in respect of which 
we may draw instruction from the forest of the Esterel. 

The first is celerity of intercommunication. In our more valuable 
forests telephonic communication would be established with .great 
advantage, not only for fire protection, but also for the conduct; 
of general administration. 

The second point is connected with the difficulty hitherto expe- 
rienced in protecting our pine forests in the Lower Himalayas. A system 
of j petifs feux , qndertaken with the greatest precautions possible, 
be ti\fed experimentally in some of the blocks near Rnnikhet. 


Statement of fires that have occurred in period 1877-^1898. 


■ 1 

T & qmbqr 
of ] 

tins. | 

Area burnt 

Estimate 
of damage 
dppe. 

Duration 

of 

tiros, j 

| ftEHiiXfl. 

1877 

1878 

1878 

im 

- 

Acres. 

4,201 

£ 

25,000 

Horn s. 

150 

* 
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Statement of fret that hove occurred in period IS77 — J830~contd. 



APPENDIX. 


For the protection of the forests in tie region of the Moure* et 
V Eitcrel ngainst fire a special law has been passed, the main provisions 
of whieh are as follow 

1. During June, July, August and September the use of fire in 
connection with forest or agricultural work is forbidden in private forests 
or on any other private land within a distance of 200 metres(s=2l8 
yards ) of all woods, forests or waste land covered with scrub (boi* t 
forSt* ou taudee peupUet dcnorte-boie ). 

2. Nevertheless forest subordinates have the power, acting in the 
name of the Conservator of Forests, to authorise during the whole or part 
of the above period, the establishment of charcoal kilos, workshops, etc., 
but in the event of a fire occurring, the person so authorised will be liable 
to pay damages, 

3. The establishment of charcoal kilns, etc., is permitted at all 
other times of the year, without prejudice, however, m case of fire, to 
punishment and to payment of compensation in accordance with section 
458 of the Penal Code, 

4. Certain discretionary powers are given to prdfdts, whereby their 
administrative orders given conformably with the law in question have 
the force of law. 



9 


II. THE SO-CALLED MfiTHODE DU CONTROLS OR THE 
GURNAUD SYSTEM OF HIGH FOREST AND OF 
COPPICE TREATMENT. 


M. Gutnaud, an ex-member of the French Forest Department who 
has had to sacrifice his offioiul position to bis professional zeal and inven- 
tiveness, has not beeu happy in naming his system ; for, in the first 
place, the name implies that control of working and management is 
absent in every other system of forestry, and, in the next plaoe, it 
creates the idea that his system is concerned only with working plana, 
whereas really and essentially its scope is sylvicultural. 

The system of successive regeneration fellings, passing uniformly 
over the entire area of a crop, introduced from Germany by Parade, 
found at once in France more enthusiastic adoption than in the country 
of its birth, where its shortcomings were not long in being felt and 
recognised. The far milder climate of France gave it a better chance 
of success, or ut least concealed for a longer time its capital defects, 
oiz . its failure to secure the natural regeneration, in the desired pro- 
portion, of certain species in mixed woods, its total unsuitability for the 
reproduction and maintenance of the silver fir, its helplessness agaiust 
violent winds, and, in nearly every case, the uncertainty and irregu* 
larity of the results yielded by it. Another potent cause favoured its 
acceptance and maintenance as first favourite, and that is the intense 
love of the French for mathematical symmetry of form and epigram- 
matic brevity of description. W'hat could be nicer* and neater than a 
system which forced Nature, always inclined to be wayward, to move 
only along symmetrical lines laid down for her ! At the bidding of the 
forester, the parent trees were to sow the ground immediately on the 
seed-felling being made, each species appearing in its proper place and 
in due proportion ; the resulting seedlings were to steadily strengthen 
themselves under the successive secondary fellings until, becoming simul- 
taneously established at every point of the regeneration area, they w eve 
to be left to take care of themselves by the final felling ; then weeds 
and inferior species were to be got rid of or kept down by the cleanings; 
and, lastly, the best individuals, representing in just proportion the 
various economically and sylviculturally valuable species, were to he 
quickly induced, by means of periodically recurring thinnings, to attain 
exploitable dimensions, on which Btage being reached the same oyole of 
operations and phenomena was to be repeated ad infinitum ■ Here was 
the life history and treatment of every forest compressed into the space Of 
a nutshell and forced to follow the outline of the simplest and only syut- 
metrioal geometrical figure, the oircle, Henoe the tenaoity with which 
French foresters have clung and still cling to the system in ^question 
and until about 10 years ago considered disbelief in it, except in fur Hi 
de protection and on inhospitable mountain sides, as rank heresy. 

But, as I have just said, a reaction commenced a little more than 
ten years ago. It was inevitable, for the results of experience ^ could 
not be gainsaid. The system had egregiously failed, especially in the 
extensive silver fir forests, and many forest officers bid the courage to 
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deo1are their conviction of the fact. Among 1 these M. Gurnaud made 
himself particularly prominent by his unmeasured denunciation of the 
system in vogue, denunciations which, seeing that the members of the 
Central Administration in Paris bad learnt their profession at the feet 
of Parade himself, cost him his post in the Department. But what 
was his personal loss, has proved an immense gain to the forester's art, 
for beiug obliged to practise his profession privately, be has had an 
opportunity of developing his speculations and putting them to the 
lest of experiment. More than i20,0U0 acres of piivate woods, situ- 
ated principally in Franche Comte, Alsace and Switzerland, are al- 
ready under treatment in accordance with his system, and the results 
obtained even in this short space of time are so favourable that the 
proprietors are enthusiastic over it. Meetings of the local agronomic 
societies, among whose members are numerous forest officers, have 
made special excursions to some of the forests so treated and, in spite 
of the bias inevitable on account of Nancy and departmental traditions, 
have on the whole pronounced favourably on the system. But the 
greatest triumph that M. Gurnaud has yet scored has been the sponta- 
neous decision of the Central Forest Administration to practically test 
the merits of his system in au area of State Forest. According to their 
decree of 15th October 1885 the conduct of the experiment has been 
entrusted to the Station d * Erp<friences attached to the Nancy Forest 
School. Regarding this experiment I shall give some details lower 
down. Before proceeding further I must describe ns briefly as possi- 
ble the system and the principles on which it is based. 

The first thing that struck M. Gurnaud in considering the system of 
uniform successive regeneration fellings was the separation on the 
ground of the various age-classes. We aie ail aware that in order to 
produce less than a hundred trees of exploitable dimensions per acre we 
begin by covering the ground with more than five hundred times that 
number of seedlings. Would uot a much smaller number of seedlings, 
M. Gurnaud asks, suffice? He at once answers, yes, mid so must every 
one else. But, say the advocates of a separation of the age- classes, 
“You must grow trees in masses in order to obtain long, clean, 
straight, well-shaped boles and the full rate and total amount of height 
increment* Hence the intervals between the future individuals of the 
mature crop must always be occupied by others, doomed though they are 
to premature disappearance by death or at the hands of the woodcutter.” 
To this M. Gurpaud replies that trees can be grown in masses without 
all being of one and the same age. The old jardiuage, defective though 
it was, produoed tall timber of geod quality. If a large proportion of 
the trees were branchy or canker-stricken, it was heoause the jardinage, 
owing to the abseuoe of roads and bad markets, was not intensive enough. 

Thus M. Gurnaud’s contention that a separation of the various 
age-classes necessarily involves giving up too much of the area to the 
younger classes is unquestionable. The excess area occupied by any 
particular age-class is in inverse proportion to its age. Oue acre of nur- 
sery gives enough of seedlings to plant up completely at least 100 acres* 
and much more than double that area if the ground has already pfcher 
and older growth on it ; and yet by the distribution of the age-classes 
over separate plots, the 100-year old trees are given no more share of 
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the total forest area than the 1-year old seedlings which would he 
satisfied with less than one-hundredth of what they actually get. With 
the age-classes mixed together the one-year old seedlings would require 
no special loom at all* for in the spaces that must necessarily exist 
between the older stems there will always be pleuty of room for many 
limes more than the number of such seedlings that could ever be 
lequired. 

M. Gurnaud therefore abandons altogether the separation of the 
age-classes and adopts a complete mixture of ages. The theoieticaUy 
correct thing to do would then be to allot to each class a total amount of 
growing room directly proportional to its age, making due allowance 
for a certain number of its individuals disappearing until with the pro- 
gress of time the survivors attained felling maturity. The solution of 
this problem is however beyond the bounds of possibility and be there- 
i 01 e adopts the following simple rule. He rejects altogether the ele- 
ment of age bb being too uncertain a factor, for in a crop of one age 
the difference between the thickest and thinnest stems may be equal 
to, and even more than, the diameter of the latter, and a backward 
stem 100 jears old may hardly be thicker than a vigorous one half its 
nge. He therefore constitutes only diameter. classes, and only four of 
them, vie. : — (I) Under 20 centimetres (7 9 inches), (II) 20 to 85 
centimetres (7*9 — 13‘8 inches), (111) over 85 and up 60 centimetres 
(13*8 — 23 6 inches) and (1Y) over 60 centimetres (23*6 inches). For the 
first of these four classes he makes no special provision, considering that 
it has ample developing room in the intervals between the stems of the 
three other classes, which together he maintains in the condition of a 
somewhat open leaf-canopy. He also leaves the first class out of his 
estimate of the stock, regarding it only as recruiting mateiial for the 
upper classes. The relative proportions of these latter (the seoond, third 
and fourth classes) he fixes iu terms of the amount of stem-wood they 
contain, which should be as 2 : 3 : 5. 

M. Gurnaud invented his system in connection with the working 
of silver fir forests. It would hence be interesting and instructive to 
compare the stock contained in a silver fir forest of 150 hectares con- 
sisting of one hectare patches of 150 different ages rising from 1 year 
to 150 years with that in another of the same area, but in which the 
ages from 1 to 150 years were all mixed up and in which M. Gurnaud's 
three upper we-classes existed in the relative proportions fixed' by 
him. Unfortunately the yield tables 1 can use, viz., those of Herr 
Schuberg, are carried up only to the age of 150 years, at which age 
the mean diameter attained by the trees is only 55*7 centimetres. But 
as some comparison is better than none, I have treated Schuberg's 
largest class as the equivalent of M. Gurnaud's fourth class. This is 
allowable, because if such comparison proves favouiable to the Gurnaud 
system, much more favourable would be the result if all the terms of 
the senes were available. 1 have taken the figures for a good soil and 
looality and for a crop of moderate density. In order t6 make the 
conditions as unfavourable as possible for M. Gurnaud's position, 
I have diminished the area occupied by his three upper classes' 
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to 130 hectares, supposing 20 hectares to be necessary for the smallest 
class. My calculation gives the following results 


Hu* tUHnn of j 

FBI STEMS. 

Abb classes os bsfabatb abbai of 1 bbot* 

ABB BACH. 

iQBS XBVBBXXXBD AS IB GuBS Ann's 
ST STEM. 

Minimum. 

Maximum. 

Age classes. 

i 

Volume of 
Standing 
Stock in 
oublo metres. 

Diameter 

class. 

Hectares 

occupied. 

Volume of 
Standing 
Stock In 
cable metres. 


20 cent. 

45 of the youngest age 
classes from 1 to 46 
years old respectively. 

r 

8.324 

1 

1 

20 

Left out of 
aocount. 

20 oeut 

96 „ 

33 classes from 46 to 78 
yeura old. 

24,456 

11 

26 

19,269 

86 

30 

71 classes from 79 to 149 
years old. 

79,873 

III 

39 

48,479 

60 „ 

Non*. 

1 dues 150 years old 

1,305 

IV 

65 

84,825 



Total 

113,958 


, 

147,578 


The figures iu the fourth column have been obtained by interpola- 
ting, by a simple rule-of-three sum, volumes for ages between 1 and 5 
years, between 5 and 10, and so on, and totalling. The figures in the 
lest column have been worked out from those in column 4 by the rule of 
proportions thus : — If 33 hectares contain 24,456 cubic metres, how 
many will 26 hectares contain ? The resulting figure is IP, 269 cubic 
metres ; and so on for the next two figures. This supposes that each of 
the 33 age-classes which give stems from 20 to 35 centimetres in dia- 
meter occupies an equal share of the 26 acres allotted to M. Gurnaud's 
class II, and so on. The reality would of course be different, for the 
very essence of the Gurnaud system is that the larger the size class, the 
larger must be the proportion of space given to it. One more supposi- 
tion unfavourable for the Gurnaud system has thus been made, in 
addition to those cited above. To what extent this supposition works 
against the Gurnaud position will be clearly appreciated by takiug n 
concrete example. Thus, the age-classes included under Gurnaud class II 
Are supposed each to oocupy J-} hectares. This would give 1,037 stems 
50 yean old to only 758 stems 60 years old, implying the disappearance 
of 27 per oent. of the number of stems in the short space of 10 yean in 
a pretty open orop, an utter improbability save under entirely exceptional 
circumstances. 

Thus, in spite of all the extremely unfavourable suppositions made 
for the purpose of comparison and argument, the Gurnaud system oomes 
oat 29 5 per cent, better thau the system of separating the age-classes 
on the ground. Worked out under conditions equally fair to both sides, 
the advautage for the former system would exceed 60 per cent. 

Up to this the comparison has been limited to the question of 
amount of material only. If we extend it to the question of yield in 
monev, it becomes still more favourable for the Gurnaud system } cubic 
foot lor cubic foot the produce of M. Gumaud's jardinage crops contains 




13 


more timber and timber of larger giitb thnn the one-aged crops, a very 
large proportion of the produce of which disappears in thinning# before 
it has attained anything like exploitable size. If therefore we compare 
the two systems from the revenue point of view, the advantage in favour 
of the new one is no longer 50, but nearer 100 per cent. 

It may be objected that owing to the mixture of ages the trees will 
grow up in too great freedom to develop long, clean, straight 
Ijoles. But objections of this kind are now no longer deserving 
of an answer after the numerous measurements made in Germany 
which have proved once for all that it is not a dense leaf -canopy which 
produces the tallest trees or favours rapid growth in height. The some- 
what open growth of the Gurnnud type of forest not only does not in- 
terfere with height increment and the formation of a good bole, but is 
specially favourable for diametial development, which is after all the 
most important element in forest economy, particularly when financial 
considerations are brought into line with the question of merely meeting 
the demands of the market. In one-aged crops the few trees whioh are 
ultimately to constitute the future exploitable crop are constantly 
during the greater part of the rotation interfered with and kept baok 
by their numerous neighbours of almost equal height and vigour, and it 
is this circumstance which haB led so largely in Germany to under- 
planting after or just before a very severe thinning which isolates the 
crowns of the trees (the Plenary Thinning of my Manual of Indian 
Sylviculture). Here in the mixed-age crops the exploitable trees of the 
future are free from the very beginning to make all the growth of 
which they are capable without being exposed to become deformed or 
branchy, and they therefore attain exploitable girth early. 

It will be observed that although what precedes has been said with 
special reference to high forests, it applies equally well to coppice with 
standards, the coppice constituting M. Gurnaud's Class I. Indeed, as 
will be Been lower down, there is very little to distinguish ooppice with 
standards as treated by the Gurnaud system from high forest beyond 
the wholesale removal of all the lowest class after reservation of wbat is 
to form the standards. 

An essential characteristic of the system is the frequently recurring 
exploitations, viz,, at intervals of 6 — 15 years, so that the desired condK 
tion of somewhat open leaf-canopy and fixed relative proportions of the 
diameter classes can be constantly maintained. 

To resume wbat has been said up to this, M. Gurnaud’s system is 
based on— 

(1) A complete mixture of ages as the sole condition for the com- 
plete utilisation of the area, for absolute certainty of natural 
regeneration with the desired species, and for safety against 
climatic accidents. 

(*) Entire rejection of a rotation * or fixed age of felling maturity, 
diameter being made the sole criterion of exploitability. 

* This word has been unhappily chosen in our technology to mean ftUimg It 

wontd hnre been ranch better to have allowed it to retain its ordinary meaning ef some- 
thing moving in a circle and henee regularly recurring, *4., rotation of improvement 
fellings, of jardinage fellings# etc. 
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(3) Hence also entire rejection of age-classes and adoption in their 

place of diameter* classes as follows (suited of coarse to the 
circumstances obtaining in the districts where the system has 
hitherto been applied): — 

Class I. — Under 20 centimetres in diameter. 

Class II.— From 20 to 85 centimetres in diameter. 

Class III.— Over 85 and up to 60 centimetres in 
diameter. 

Class IV. — Over 60 centimetres in diameter. 

(4) Constant maintenance of a somewhat open leaf-canopy. 

(5) Allotment of standing space to the three largest diameter 
classes measured by the total amount of stem-wood in them, 
which should be respectively in the ratio of 2 : 3:5, the 
smallest class being left to shift for itself under the indivi- 
duals composing the others and in the intervals between them, 
thanks to condition (1). This rule is framed exclusively with 
the object of securing just the number of smaller individuals 
and no more, to recruit the largest diameter-class, so as to 
give to this last the widest extension possible, thereby obtain- 
ing the maximum yield of large timber, and therefore, of 
money also. 

Having explained the principles essentially underlying the 
Gurnaud method, I will now proceed to show how it is applied. 


Application to High Forest. 

The rotation for the fellings is fixed at 6, 8 or 10 years, never more, 
and the compartments of the forest are formed into as many groups of 
as nearly as practicable equal productive power. If the forest is large, 
several felling circles are constituted and then it suffices to divide each 
felling circle into equal or nearly equal coupes, 6, 8 or 10 in number 
according to the number of \ ears in the rotation ; inequalities in yield of 
the different circles then counterbalance each other sufficiently. Thus 
ultimately each coupe becomes a compartment, just as in the regime of 
coppice. 

Hie coupes are worked successively in the order in which they fol- 
low one another on the ground. 

At the beginning of each rotation a complete enumeration survey 
is made of all the trees 20 centimetres (8 inches) and over in diameter. 
Every tree more than 17 4 but less than 224 centimetres in diameter 
is registered as being 20 ceutimetres iu diameter; every tree more 
than 224 but less than 274 oentimetres as one of 25 centimetres; and 
so on. The quantity of stem- wood in each of these diameter-classes, 
rising from 20 centimetres 5 centimetres at a time, is then computed 
from the results obtained from the careful cubing of type stem* ; wad 
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then by addition the quantity of stem-wood in each of the three larger 
working diameter-olasses (Classes II, III and IV described above 
is obtained. Let this be respectively "V,^ V lit and V lv . 

We will suppose that the forest under consideration has been taken 
in hand for the first time, so that the rate of growth is not known. 
M. Gurnaud does not waste any time or energy in trying to ascertain 
it (a more or less insoluble problem under the conditions which he postu- 
lates for the future woiking of the forest), but makes the fixing of the 
yield of the ensuing rotation a matter of pure discretion. ' 

Here is his method. He assumes a certain moderate figure for 
<he pei cent age at which the annual increase has been taking place during 
the immediately preceding 6, 8 or 10 years, as the case may be. Then 
with the help of these two figures, which we will designate respectively 
rand n t and of that expressing the standing stock of stem-wood 
(Vu + Vm + Vj v = say V P ) he obtains, by means of a simple interest 
sum, the stock of stem- wood existing n yeais ago, which quantity we 
will designate V„ 

JOOVp 
i 0U + r n' 

Hence the current annual increment during the past n years 
a Vp = Vn c rY„ 
n 100— rn’ 

It will be observed that it would be more correct to apply the formula for 
compound interest, and also to take into account the produce removed 
during the period in question ; hut, as will he seen, M. Gurnaud’s 
subsequent use of the inclement is such that the rough and ready 
method of calculation just described gives him all he wants. 

If the forest appears complete, the three working diameter-classes 
are well n presented and V P is large enough, he prescribes for the 
quantum of the annual fellings the full figuie obtained as above for the 
current annual increment. But almost invariably one or more of the 
three hypotheses assumed are wanting, and he accordingly reduces the 
annual yield for the ensuing rotation to some fraction of that figure, 
two-thirds, one-lialf, one-third, one-fourth, or even less. 

At the end of the first rotation he makes a fresh enumeration 
survey on the same principle as before. .For the first time now he nan 
oalculate exactly the mean annual increment during the past n years, 
for be knows the stock standing respectively at the commencement and 
at the end of that perird and the quantity of material cut out in the 
meanwhile. This time again the condition of the stock may be so far 
removed from the normal sought as to require the yield during the 
second rotation being i educed as before. And indeed it may be a good 
many rotations before it is possible to adopt the full figure of the past 
meato increment. Nevertheless each successive rotation wiH find the 
stock nearer, the normal state. 

Thus far we have considered a forest that is to be brought into full 
production ; bat the above system of fixing the annual yield can be 
applied just as well and with the same degree of certainty to forests 
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which have also to fulfil other purposes besides supplying wood. For 
instance, the given forest area may have also to furnish grazing for a 
certain number of head of cattle; the maximum amount of tree- 
growth that may be maintained without detriment to the production 
of the required amount of herbage being known, the annual yield will 
be less than, equal to or exoeed the current increment, according as the 
existing amount of grazing is more than sufficient, just sufficient or 
insufficient. 

The annual fellings are made in both stories of the crop operated 
upon. In the upper story, that formed by the three largest diameter- 
classes, they combine the nature of a regeneration felling and of a 
thinning, in the lower that of a thiuning and of a cleaning. The lower 
story should be taken in hand only after the work has been finished 
amongst the trees above, as it is only then that the individuals to cut 
out or foster can be selected with certainty. Moreover the felling of 
the overhanging trees invariably injures some of the good stems below, 
and the lower crop cannot evidently be touched until all fear of such 
injury is over. In operating in the lower crop there should be no hesi- 
tation in removing these injured stems, as well as all brushwood and 
spreading and defective growth, and in thinning out patches that are 
too dense. Nevertheless on the pretence of doing this last, promising 
patches of advanced growth ought not to be interfered with, as it is 
only advanoe growth which comes up in patches that is worth anything. 
In the case of species that coppice, the injured and defective growth, 
provided the stem is not too thick, should be carefully cut back in order 
to sboot up again. At the same time as the cutting is being proceeded 
with, well-placed young individuals should be encouraged to grow up 
rapidly and straight by means of judicious priming of side branches, 
correcting of forked growth, pinching off of superfluous buds, snapping 
off a too-luxuriant branch, and so on. It should be remembered that 
only a very few of the numberless individuals of the undercrop can be 
preserved until they reach exploitable size, and no special attention given 
to these few ean ever be considered wasted labour. 

Dead and fallen trees and those cut by offenders should be utilised 
at once, wherever found, and their volume deducted from the quota of 
the regular felling when this arrives in due time. 

It will have been seen that the Gurnaud system applied to high 
forests is an intensive jardinage, a jardinage in which the relative pro- 
portions of the several diameter classes are strictly regulated, instead of 
being left to mere haphazard, in which exploitations are not delayed until 
the trees enter on their deoline, and in which cleanings and thinnings 
are made with not less care and precision than in forests composed of 
one-aged crops. It has this one great advantage over all other systems 
that the nnoertain element of age is altogether eliminated and exploit- 
ability is based exclusively on the appreciation of a concrete fact about 
which there can be no difference of opinion or chance of error, vis., 
diameter j and it involves no elaborate, often vain, researches after the 
rate of growth. In this respect it is at once adoptable in India. The 
best proof of the utter inapplicability to our forests of any other system 
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but jardinage is the striking fact that in spite of scientific forestry 
having been introduced by Sir Dietrioh Brandis nearly 40 yean ago, no 
other system of high forest treatment has vet been adopted. And even 
here in Europe a better appreciation of jardinage, suffering though it still 
is owing to the absurd definition of it admitted into roost text books, is 
beooming general. In France it is now almost universally acknowledged 
to be the bests} stem for spruce and silver fir, while in 8outhern 
Germany the group system, a hybrid, which is however more akin to 
jardinage than to its other parent, gains in favour every day. 

It is constantly asset ted against jardinage that it spreads the annual 
operations over too large an area for effective control and eoonomioal 
working and for prevention of damage by the felling and export of 
wood. Such an absurdly groundless charge would not be worth answer- 
ing were it not so universally made even by persons who do not gene- 
rally form their 0 [ inions without proper consideration. That jardinage 
operations damage the standing growth more than any other system of 
treatment involving regeneration under cover is completely disproved 
by the experience gained in Germany in the application of the group 
method,* It is surely obvious that damage will be greatest where 
the fellings are concentrated. As regards control of the operations 
and eoonomy of woik it is extraordinary that jardinage should have been 
charged with spreading its operations over too wide an area. A concrete 
instance will at once show that it is in forests composed of one-aged 
crops that the annual operations have the greatest extension. “We will 
take the case of a forest of 100 acres. In the one oase (jardinage), 
even with such a short rotation of felling's as eight years, the area 
worked over in any year is 100-+-8 = less than 13 acres; in the other 
case, 20 years at least are required for natural regeneration and five 
years at least for a hand-sown or planted crop, to be out of danger, eo 
that with 10-year thinnings, the least area worked over in any year 
is 80 or 15 aores, according as the regeneration is effeoted naturally 
or artificially, and then we must not lose sight of the amount of worry 
and labour involved in fighting insects in one-aged crops regenerated 
artificially. In many cases in suoh crops the original orop has a younger 
one planted under it, thus still further increasing the aggregate area 
under some kind of opeiation or other. 

If is also objected against jardinnge that as regeneration is con- 
stantly going on everywhere it necessarily excludes grazing. I admit 
that it exoludea even the idea of grazing, but this not because regener- 
ation is going on everywhere, but because once the forest is complete 
there is nothing for ca'ttle to graze upon, the constantly unbroken leaf- 
oanopy being fatal to the growth of herbage. As long as the forest 
growth is incomplete, there is, 1 confess, always danger to the repro- 
duction. But is this f d anger after all so very great ? As some repro- 
duction js always taking place, it follows that the young growth is of 
very different ages and sizes, and therefore the amount required in 
any one year is absolutely small, and, being scattered over the whole 
area of the forest, entirely insignificant. The case of the forest of 


See Report on Forestry in Germany, p. 43. 
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Siegsdcrf (we report on Forestry in Germany, pages 34 et teq.) is in point. 
In spite of every portion of the forest being open to grazing, re- 
generation by the group method is perfectly successful, and yet, barring 
the concentration <3 the young growth (a decided disadvantage against 
grazing) the group Bystem of regeneration does not differ from that 
under jardinage. 

But a more direct and more striking proof is the oase of the forest 
of Le Chalet Bruld, near Besan^on, belonging to the Vicomte de Laitre 
and cited by Messrs. Cannon and Gazin, two forest officers, in a printed 
report submitted by them in 1898. This forest of 988 acres is 
situated at about 4,000 feet above the sea and has for years been UBed 
as a prSt-boit) that is to say, as an estate managed with the double 
view of supplying wood and pasturage. Owing to mismanagement 
the forest had been growing poorer and poorer, the grazing capability at 
the same time deteriorating to such an extent that the head of cattle 
admitted was reduced from 100 oows and 50 calves to 60 cows and 80 
calves. In 1875 the forest was placed under the Gurnaud treatment. 
Under this treatment the stock of stems 20 centimetres and upwards in 
diameter had risen in 10 years from 472 cubic feet to 858 cnbio feet per 
acre (two-thirds of the annual increment being out every year) and the 
number of cattle admitted to graze had been increased. M. Gurnaud 
is trying to work up to a standing stock (of 20 oentimetres and larger 
stems) of 2,600 cubic feet per acre, which he thinks will enable the ori- 
ginal head of cattle to be readmitted and maintained permanently. 

In the preceding argument I of course exclude the kind of 
grazing that goes on in many of the forests in the Central Provinces 
where more than 1,000 head ofteu graze over about 2,000 acres. With 
such heavy grazing no system of generation could ever suoceed in 
creating a complete forest. 

Before passing on to the application of the Gurnaud system to 
coppice, it will be interesting to note the results yielded by it in high 
forest in two cases, not chosen because the results are superior to those 
obtained elsewhere, but because one is that of a silver fir forest and 
the other of a broad-leaved one in oharge of the Research B urea a at 
Nancy. 

The first is tfaat of the portion of the Clairvauz forest belonging 
to M. Henri Jobez, area 1,762 acres. Originally of silver fir, it was 
opened out too much by overfelling, with the result that broad- 
leaved species got the upper hand. But the growth beoame fuU onoe 
more and silver fir began again to gain the predominance, to which 
end it was also helped by plantation. From 1858 to 1885 the Celling* 
were limited too exclusively to large trees, so that even unsound and 
deformed ones of small size were preserved. Nevertheless from 1875 
to 1885 the stook of trees 20 oentimetres and more in diameter had 
nearly doubled. Since 1886 the forest has been under M. Gurnaud’s 
treatment, the rotation of coupes being one of 6 years and the yield 
being fixed at 80 per oent. of the annual increment obtained by means 
of the usual assumption made at the beginning of the first rotation 



19 


Actually however this yield has not been fully worked up -to, the 
desire being to bring the forest into the normal condition as qmokly at 
possible, and aocordingly only decaying and otherwise defective trees 
have been cut out. In 1889, a survey made over 59 acres showed 
that a mean annual increment of 157 cubic feet per acre per annum 
had taken place. 

The other instance is that of the experimental area of 163 acres 
in the forest of Cham pen oux devoted to the strict testing of the system 
by tbe special Kesearch Bureau attached to the Nancy Forest School, 
and to whioh allusion has already been made on page 10 above. The 
Forest of Chnmpenoux, situated on low plateau land and on a fairly 
rich loamy soil, was for centuries treated ns coppice with standards. 
About 30 years ago it was put under a working plan, in aooordanoe 
with which it is being gradually converted into high forest wth 
natural regeneration under cover by the method of successive uniform 
fellings. In 1886 the area in question was detached from the Fourth 
Periodic Block of one of the Working Ciroles, but although tbe 
enumeration and valuation surveys were made in January 1886, the 
experiment was not begun until a year later. 

The composition of the stock was as follows 

Oak nnd ash . . , In respect of number of stems 40*8 %; of volume 61*2 % 

Beech .... „ „ „ 10*0 „ 109 „ 

Hornbeam and other hard woods „ p „ 41-8 „ ; „ 28-6 „ 

Softwoods .... „ f , 8‘4 „ 44., 

The standards alone, in point of volume, consisted of 70 per cent, oak 
and ash, 10 per cent, beech and 20 per cent, hornbeam and others, 
and although generally numerous, were unevenly distributed. 

In December 1892, at the close of the first rotation of 6 years, tbe 
composition of the stock was as follows 

Oak and ash . , .In respect of nnmber of stems 88‘7 % ; of volume 68'1% 

B«eoh .... „ „ „ 121 „ i „ 12*2 ,, 

Hornbeam and other hard woods „ ,, „ 89 1 „ ; „ 24*2 „ ' 

Softwoods . . , . „ „ 10 a l „ s ft 6*6 h 

In order to calculate the mean current annual increment at the 
beginning of the first rotation, it was assumed that the rate of growth 
was 5 per cent, of tbe stock capital. This gave a mean annual current 
increment of 17*7 cubio feet of stem-wood per acre. But the working 
diameter-classes II, III and IV containing ouly 458 cubic feet of stem* 
wood per acre, it was considered necessary to fix the annual yield 
only one-third of the mean annual current increment (6*9 cubic f wi- 
per acre), in order to bring the forest into the normal state as qnioldy 
as possible. And as the relative proportions of those olaeeee were only 
as 46 : 33 : 21 instead of being as 20 : 30 : 50 the normal rate, it was 
decided that only dead and dying trees and those badly situated, should 
be removed in the fellings, and that if the figure of tbe unnuaTyield 
wm not thus obtained, the balanoe was to be taken out of classes II and 
IH alone. But in framing this last prescription a very important fact 
peculiar to coppice under standards under conversion into high forest 
was forgotten, sis., the liability of the older standards to ^mature 
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death the moment they are at all exposed by the felling of surrounding 
growth.* The result was that the first rotation has left the relative 
proportions of the three working diameter-classes practically unchanged. 
Thus the 6 exploitations removed from— > 

Claes II • 8*8 trees containing 4,040 c. ft. of stem-wood } leaving the three classes to 
„ III . 53 „ „ 1,944 „ „ £ stand respectively in the 

„ IV . 14 „ „ 1,181 „ „ ; ratio of 47 : 82 s 21. 

Accordingly the relative proportions of the three classes were slightly 
worse at the end than at the beginning of the rotation. This was ot 
course no fault of M. Gurnaud or his system, but of the wretchedly 
unpromising bit of forest assigned to the experiment. It was obviouB 
that tbe Fourth Periodic Block of a Coppice-under-Standards working- 
circle, under conversion into high forest to be regenerated under cover 
by the system of successive fellings passing uniformly over the entire 
urea of the year’s coupe, would consist chiefly of coppice and standards 
of the lowest class, the larger trees being mostly the superannuated 
standards of the previously rilling coppice regime. Consequently it is 
too early to expect any real results m the short space of 6 years, or even 
until the superannuated standards have been cleared out and the younger 
stems have had time to develop, t.e., until one or two more rotations of 
fellings have passed through the forest. 

But apart from tbe marked unsuitability of the experimental area, 
the mistake has been made of thinning out far too severely the lower 
story composed exclusively of the coppice growth and forming Class 
IV of the Gurnaud system. The thinning has been so severe that all 
the preserved stems kre completely isolated. This mistake has had the 
double uudesirable result of throwing into the market a large proportion 
of very small and therefore almost unsaleable stuff and of leaving the 
surviving stems under very unfavourable circumstances for pushing up 
in height and clearing their lower branches. It is however not a mult 
of tbe system, but a mistake in the application thereof and is due to M. 
Gurnaud’s previous experience having been oonfined principally to conifer 
forests and billy regions. He has himself acknowledged bis mistake and 
has laid down for the second rotation total abstention from cutting any- 
thing out of tbe young growth, except what immediately surrounds and 
keeps back a few vigorous and well situated individuals which are with- 
out doubt tbe exploitable trees of the future. It would, I think, be well 
if he enjoined this procedure for all subsequent rotations. When his 
classes II, III and IV have been fully or nearly fully constituted, he 
will find that the condition of the forest will be such that there will never 
be a deaith of seedlings of the desirable species and that keeping the soil 
well covered by tbe lower story will be a necessity for the sound and 
vigorous development of the trees of tbe upper story. 

In spite, however, of tbe unfavourable nature of the experiment*! 
area and of the mistake of over-thinning the understory, the results 

* This f Hot was forgotten also by the framers of tbe working plan for converting tbe 
forest of < hampenoux ioto high forest. The old standards maintsined in accordance 
with their prescript ions, in order to com-titote as large a proportion as possible of tbe parent 
crop for tbe seed felling, are in foil decay long before the teed felling oan be made. In 
this respect alone the working plan is responsible for an enormous loss of both money and 
material and for sylvicultural difficulties. 
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obtained have been encouraging as the subjoined statement clearly 

shows 


VlUIOCUtS. 

Ixr JiHUABT 1890. 

Isr Dioikbm 1690. 

Dxivibivoi 

Of V4LVS. 

Number 

of 

Stems. 

Volume 
(entire | 
trees) 
in cilbic 
feet. 

Money 
value In 
sbil* 
Hugs. 

Number 

of 

stems, 

Volume 
(entire 
trees) In 
cubic 
feet. 

Money 
value in 
sbll* 

| lings, 

Increase 

Oeorsaae 

Shillings, 

i Stems 20 cent aud over 

.I i j 3 in diameter. 

Standards < >( mider a0 cent- , u 

l diumetor. 

Coppice or underwood .... 

Toth . 

6,260 j 

2,608 

Left 
out of 
account 

140,813 

8,802 

84,230 

60,002 

2,600 

10,708 

0,166 

15,864 

L-ft 
out of 
account 

183,043 

30,048 

3,070 

68,766 

7,767 

877 

12,768 | 
6,107 

10,421 

7.708 

242,854 

75,300 

22,04 i 

217,397 

76.890 

1,609 

- 


A comparison of tlie figures iu the third line of the table renders apparent 
at once the mistake madeof over cutting in the understory. However, 
the gieat increase in the number of stems between 5 and 20 centime* 
tree in diameter augurs well for the recruitment of the higher olasses 
duiing the next two or three rotations. Out of 97 of these stems per 
acre M. Gurnaud proposes to cut out from 57 to 67 during the second 
rotation, on the ground that only from 50 to 40 such stems are re- 
quired to recruit the upper classes. To do so will surely be a mistake, 
tor he cannot expect that stems that nre now under 5 centimetres in 
diameter will attain to anything like a diameter of 20 centimetres in 6 
years In view of the poverty of the largest class and of the total 
insufficiency of the three upper classes taken together, it is without 
doubt necessary to push up into Class III as many of the 97 stems per 
acre as possible 

Reverting again to a consideration of the result* obtained, we find 
that m the six years of the first rotation the total of stem wood in the 
three upper olasses rose from 460 cubic feet to 568 cubic feet per acre. 

Ae the quantity removed by the fellings during the same period was 
44 oubic feet per acre, the mean annual increment was 21 cnbio feet per 
acre or 4 4 per cent, of the original stock of 460 cubic feet, a sufficiently 
satisfactory figure considering all circumstances. The money-value of 
the same stock rose similarly from 86,002 shillings to 64,765 shilling! 
the sales having amounted to 4,244 shillings. Hence the mean annual 
increase in money- value was at the rate of 4*84 per cent, or very nearly 
the same as the rate of increase in volume. A higher rate titan this 
latter would have been more satisfactory, but was precluded by the 
premature removal of so large a proportion of the trees of Class IV, 

We have still to consider the total yield in material and money 
obtained. These were respectively 98 cubic feet and 17*2 shillings (gross) 
per aore per annum. Taken absolutely, the former figure is eoteellent, the 
latter, considering the low-class of the produce (principally derived from 
eoppioe), is not unsatisfactory. In the rest of the forest from which the 
experimental area has been detached, and whiob, as has been already 


said, ts under conversion from ooppioe frith standards into high forest to 
be regenerated under oover by successive fellings passing uniformly over 
an entire year's coupe, the corresponding figures have been at the same 
tim# 64 cubic feet and 16*9 shillings. The advantage is thus entirely 
on M. Uurnaud's side. The money difference is very much larger thau 
appears from a mere subtraction of 16*9 from 17*2 shillings, ior wheieas 
M. Gurnaud's system has been applied in a portion detached from the 
46b periodio or youngest block, in the rest of the forest it is the oldest, 
those containing principally timber, which are being felled. 

Application to Coppice. 

It is evident that the Gurnaud system can be applied only to cop 
pice with standards. 

Before formulating his rules M. Gurnaud recalls the following 

1. The highest rate per cent, at which the coppice increases in 
volume is reached at 10 — 15 years. 

£. The removal of the coppice is immediately followed by acce- 
lerated diametral growth of the standards, the acceleration 
being greater the younger they are, and diminishing rapidly 
after a certain age has been passed. 

3. Excepting those reserved for the first time, the standards attain 

their maximum current increment in the 7-8th year after 
the exploitation of the coppice. The former, being younger 
and therefore more tolerant of shade and contact with other 
individuals, maintain an increasing rate of growth much 
longer. 

4. A thinning of the coppice a few years before it is again cut 

over results in a considerable increase in volume for the 
standards. In the forest of Argangon near Belfort, belong- 
ing to M. Jobez, the rate of volume-increment of the 
standards was quite donbled by a thinning effected in the 
coppice two years before it was cut. 

Starting from these facts M. Gurnaud lays down the following 
general rules : — Adopt a rotation of not more than 1 & years for the 
eoppioe fellings; at each cutting reserve 120 per acre of the best wellr 
placed stems of the eoppioe, of which the greater number (in round 
numbers 100) should be removed at the next felling ; make two or three 
years before each eoppioe felling, a light thinning in the underwood, tak- 
ing advantage of this to set free the crowns of a sufficient number of 
promising sad well-placed individuals of desirable species, such individu- 
als as are likely to be reserved later on as standards ; progressively form 
a reserve of standards consisting of the three usual Gurnaud classes 
according to the fixed proportion of 2 : 3 : 5 ; lastly, at each felling of tbf 
ooppioe prune or otherwise trim amongst the younger standards, selected 
at fevourable points, the trees of the future. 

Two objections are at once made to the shortness of the rotation, 
9* t, 9 firstly, that height-increment and natural clearing of the bole 
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would bo greatly interfered with by isolating saplings not more than 15 
years old and therefore only 10-12 feet high with no bole to speak of, 
and secondly, that the produce of such young eoppioe would be worth 
little or nothing, 

M. Gurnaud's answer to the first objection is not satisfactory. He 
says “ Use the pruning shears freely on those 40 or 50, or even 60, of the 
newly reserved 120 ooppice stems per aore whioh by their position are 
likely to be preserved at the next felling, and at that exploitation you 
will find at least 20 out of the original 120 straight, olean»Btemmed and 
vigorous/ 1 He entirely fenoes round the main objection, which is loss of 
growth in height. At each exploitation of the ooppioe there is a marked 
slackening in height-development of all the standards, which do not, 
therefore, reach the mean maximum height attainable iu the given soil 
and locality. This slackening lasts until the coppice grows up again and 
meets completely over the ground, when the standards begin again to 
push up in a remarkable manner. It is therefore impossible not to oome 
to the conclusion that 15 years should be the minimum , not the mawimum 
limit for the coppice rotation, the maximum being certainly not leasthan 
20. This lengthening of the interval between two coppice fellings need 
not cause any loss of growth, for the thinning can be introduced in a 
timely manner, say at the age of 15 years; and it will also go a long 
way to nullify the second objection. 

M. Gurnaud’s answer to this second objection is more plausible, and 
even satisfactory. He Bays : u It is true that the saplings of 15-year old 
coppice are not worth much, but then you forget that 1 ask you to 
reserve 100 of them per acre more than is necessary, and these 
when cut at the age of 80 years, daring the greater part of whioh interval 
they have been developing in perfect freedom, will more tbau com- 
pensate for the loss suffered by exploiting the coppice too early . 99 This 
argument would have still greater force with minima and maxima 
limits of the rotation at respectively 15 and 20 years. 

It will be useful to make a calculation of the relative money worth 
of an acre of simple coppice worked in the orthodox way on a rotation 
of 80 years and of another aore worked on the Gurnaud system on a 
rotation of 16 years. To simplify the comparison I will leave out of 
consideration the thinning of the Gurnaud system made at the 10- 
12th year of the coppice. 

For the first 15 years the value of the two plots is absolutely iden- 
tical, the divergence beginning when the Gurnaud area is cut over at 
the age of 15 years, leaving 120 standards. At 80 years the other 
acre is out over with a reserve of 20 standards, whioh, for the take of 
argument , we will suppose to be as good as the best 20 of Gurnaud** 
120. Let us assume 8j- per oent. as the rate of interest which forest 
property is required to yield. , 

Let Vo s= money value of the produce of the first Gurnaud felling, 
also the value of the ooppice cut at the second felling (for the 126 sap- 
lings reserved at the first felling will be too small and havb too restricted 
crowns to. exercise any appreciable effeot on the growth of the eoppioe, 
and M. Gurnaud has by actual experiment proved that the crowus of the 



100 that fall iu the second exploitation are a sufficient set oft against 
any lo.w of growth suffered by the coppioe) . 

Then the total money yield of the Gurnaud acre in 80 years 
“ V 0 + V G (l*085) 16 + price of 100 strong poles 80 years old . (i) 
Now the value of the orthodox acre at the age of _15 years was the 
same as that of the Gurnaud acre at the same age as V Q + price or 1»U 
poles 15 years old. 

Let r as the rate per cent, at which this value has increased up to 
the 80th year. Hence value of felling at 80 years (£■) poles being 
reserved, which we have already supposed are as good as the best *0 oi 
Gurnaud's 120) 

r w. 

ss (V 0 + price of 100 poles 15 years old) (l + ”xyo 

—v /ii r )15+ (price of 100 poles 15 years old) (1+ r)is. 

-Voli + 100 -JQ 0 

Npw if r as 3| t as we may take it to be on the assumption already 
made, the preceding expression becomes 

V 0 (1-0S5) 11 + (price of 100 poles 15 years old) (1*036)™ 

The first term here is the same as the second term of expression (i) 
above giving the value of the produce of the Uurnaud acre in 30 years 
We have thus left to compare the two expressions, vis., (1) V G + price of 
100 poles 80 years old grown in almost perfeot freedom and (2) (price of 
100 poles 15 years old constantly grown in dense thicket) (i*035) lB . 
It is clear that although in both cases the poles are originally the same, 
in the one case from the age of 15 years they have grown up as stand- 
ards and therefore more rapidly than those iu the other case. Accord- 
ingly the Gurnaud figure is something more than V G better than the 
figure furnished by the orthodox area. 

For the sake of argument I have left out of the calculation the effeote 
of two thinnings and assumed that the 20 30-year old Gurnaud stand- 
ards grown iu almost perfect freedom were no better than the 20 ooppice 
poles of the orthodox area isolated for the first time. Consequently from 
the finanoial point of view the superiority of the Gurnaud coppice is 
undoubted. 


Concluding Bbmabes. 

The application of the Gurnaud system in India will be obvious in 
forests situated near good markets. At the same time, while it will not 
be at once fully applicable in others, owing to small wood having no 
value, a knowledge of its mechanism will enable us to aim as much as 
possible at securing a favourable relative proportion of the various 
diameter Glasses. Speaking of diameber-olasses, it is obvious that we 
may have to adopt different limits for them in India. 
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III. WORKING PLANS IN FRANCE. 

Since our probationers have ceased to go to Nancy for their profes* 
sioual education, the ideas of the French Forest Administration have 
undergone a radical change. 1 do not think that my colleagues, wbty 
like myself, have been trained in France, are aware of this. Recently 
a proposal was made condemning the principle of the JDehra Dun Work* 
ing Flan as entirely primitive and unsuited to the present advanced 
condition of forestry in India and recommending the adoption of 
dff notations piriodiques and the awkward and now obsolete lines on 
wbioh French working plans, under the influence of Parade traditions, 
used to be bused. A short accouut of the present French system, not 
what may still be taught at Nancy, but what is actually followed 
through the initiative and under the authority of the Cornell d’Admini «. 
tralio n at Paris, will therefore be read with interest. The artificiality 
and unpractical character of the old system was apparent to me even 
during my student days at Nancy, and the special experience gained 
during teu years’ servioe as Working Plans Officer and as Professor of 
Forestry at Dehra Dun only strengthened into firm conviction my early 
doubts. It was therefore with special satisfaction that I learnt on re- 
visiting France after an absence of nearly 22 years that the old system 
had been given up on the very grounds which seemed to me to require 
its condemnation. 

In describing the new Bystem I cannot do better than give hero a 
translation of a note drawn up by the Cornell d * Administration* at its 
sitting of 29th November 1893, recording its orders on a Revised 
Working Plan for the State Forest of Wisembaoh, Departement des 
Vosges, submitted to it for approval. 

This forest, measuring 1,105 acres (of which 14 unproductive), 
consists of 63 per cent, silver fir, 80 per cent, beech and 7 per oeut. 
Bpruce. Under the previous working plan, which has now been com- 
pletely upset by the present one, it was divided into 4 affectations or 
periodic Blocks, Block I to be regenerated during the First Period of 
the Rotation, Block II during the Second Period, and so on. Actually, 
however, during the First Period, while the regeneration of Blook I 
(area £72 acres) was in hand, it was found neoessary to complete the 
regeneration over the greater part of Block IV, and old trees bad to be 
taken oat in Coupes d* extractions (in German Auszugskiebe) from over 
156 acres of Block III ! During the 20 years from 1863 to 1882 the 
quantity of material out out was on an average 82 cubic feet per acre 
per annum, yielding 26 shillings gross ; during the 10 years from 1883 
to 1892 the corresponding figures were 91 cubic feet and 29 shillings. 
The new plan has fixed the yield at 81 cubio feet per aore per annum. 

I now give the translation of the Note already referred to. 

1. “ In the plan submitted for approval it is proposed to exploit 
during the Second Period 127 acres of crops from 70 to 

•The Connil d’ Administration m the higbeet controlling forest authority under the 
Minuter of Agriculture. It coniiita of the Cksfdu Caoinet u President, the Director of 
coreiti u Vice-President, and the ddministratsnrs mi Members, 
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00 years old, viz., Compartments F, G, H*, in order to 
avoid * a breaking up of the Periodic Blooks, such as would 
be totally inadmissible («* morcellement des affectations 
t out -h- fait inadmissible) 9 . At the same time the extraction 
of old trees in Blook III ie to be limited to dead indi. 
viduals of the upper crop.” 

2. “ These proposals oannot be accepted, and this from an econo* 
mic point of view. If owing to atmospheric accidents or 
premature and unexpected decline we have sometimes to 
include dead trees in our fellings, this disagreeable 
necessity should never be the consequence of a prejudged 
fact, still less of a working plan prescription. It is our 
duty, barring accidents, to furnish to the consumer not 
only pieces of proper size, but also timber which still 
possesses all the qualities of the living tree.” 

8, “Besides this, the premature utilisation of more than 120 
acres of woods which have attained neither the age nor 
the dimensions of exploitability cannot be justified on the 
ground of the necessity of keeping unimpaired the regular 
framework of a working plan.” 

4. “ Experience has shown that these frameworks {cadres) which 
the working plans officer confidently imagines he has 
established permanently for centuries, are being constantly 
remodelled or completely upset. Such is actually tbe 
isase with the working plan for the forest of 'Wisembach. 
It is also well known that the idea of having the periodic 
blocks each in one piece, which ie made a sine qud non 
by the Aminagiste, is a pure chimera, never having an 
existence in reality.” 

6. “ With an infinitude of trouble and after numerous trials 
until he exactly balances the areas, he forms and colours 
on his map his Periodic Blocks, but no sooner has he done 
this than, as a rule, he proceeds to spoil the beautiful 
symmetry by prescribing all kinds of irregular fellings, 
anticipating here, postponing there, and so on. The 
result is that there is no longer any correspondence 
between the Blocks and the Periods, and in place of the 
fictitious Blocks, each in one piece, we have in reality 
working Blocks made up of compartments scattered all 
over the working circle and a considerable distanoe apart 
from each other/' 

6. u Coming now from generals to particulars, the projposed 
working plan before us adopts a fictitious Second Periodic 
Block composed of Compartments A* and K J washed 
yellow on tbe map, and a real second Periodio Blook in 
three separate pieces, viz., Compartments A* and K* 
forming one piece, Compartments A 1 , C x , B* and B 
another, and Compartments H 1 and l 1 a third.” 
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7. “Another defect from which the plan suffers is that as the 

yield fixed by it has been calculated from the results of 
the stook survey of only a part of the forest, there is 
nothing to show that it represents the actual production 
of the whole forest. Hence the yield of no inconsiderable 
portion of the fellings proposed to be effected during the 
Second Period is made a matter of pure speculation and 
left to the discretion of the offioers who have to carry out 
the plan. These gentlemen would be oompletely free to 
work heavily or lightly in the unsnrveyed compartments, 
and thus obtain a large or a small yield just as they 
pleased, for there would be nothing to bind them beyond 
the purely cultural prescriptions of the riglement Sexploit- 
ation, which prescriptions have nothing to do with figures. 
During the last 10 years of the preceding working plan, 
although the minimum and maximum prescribed yields of 
the several years were respectively 61, £97 and 70,700 
cubic feet, the actual minimum and maximum figures 
obtained were respectively 66,8 11 and 122,047 cubic feet. 

8. “ Hence the necessity of establishing the working of the forest 

of Wieembach on an entirely new basis/' 

9. “The method of treatment hitherto applied, viz, that of 

natural regeoeration under cover by means of uniform 
successive fellings, which seems* to have yielded satisfac- 
tory results, will continue to he applied ; but the deter- 
mination of the possible yield of the forest based on its 
division into Periodic Blocks, a procedure which is very 
wrongly considered by most of our officers as an essential 
part, even the very essence, of that method of treatment, 
will be abandoned." 

10. “ The possible yield will he based on the entire stock stand* 

ing in the forest, and, consequently, all stems 20 
centimetres (8 inches) and upwards in diameter will be 
included in the enumeration survey." 

11. u Suoh a survey will give an exact idea of the productive 

resources of the forest, and it will complete in a useful 
manner the verbal descriptions of tbe various compart- 
ments by furnishing a more accurate presentation of tbe 
stook in each than the simple verbal description can 
give." 

12. “The possible yield will be cumulated and fixed in accord- 

ance with the procedure laid down for forests under 
jardinage in our Note of 17th July 1883 (see bottom of 
page 80 lower down). The group of wieux boit will 
be allotted to the first third of the rotation} if the stock 

• It is important to note tbe word •* seem* { parait )/’ Fir those who can read 
between the lines there oan be no doubt that it baa not answered expectations. The 
susceptibilities of tbe Parade School, which still dominates in high plaoss {be french 
For. st Administration, have to be dealt with gently. 
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survey shows both that the relative proportion of the 
various groups of diameter olasses is normal and that 
taken as a whole the stock in the entire forest is neither 
excessive nor insufficient. Otherwise the necessary 
transfers will be made to equalise the distribution of the 
stock of material/' 

13. “ The total volume of material to be allotted to the first 

third of the rotation being finally determined, the future 
increment may be calculated at a moderate rate per 
cent/' 

14. “ The adoption of this mode of fixing the annual yield 

necessarily implies the inclusion in it of all the material 
utilised which is not less than 20 centimetres in diameter; 
in other words, all intermediate and accidental produoe, * 
as well as the produce of the legeneration fellings and 
that obtained by the extraction of old and superannuated 
trees elsewhere than in the regeneration coupes, will 
combine to form together the prescribed yield/' 

IB- “ Thus the prescribed yield will come very near the actual 
yield, for the difference between them will be represented 
only by the volume of trees under £0 centimetres in 
diameter that may be cut." 

16. “The yield to be prescribed being now determined, the 

rfylement Sexploitation (working scheme) will be prepared. 
It will nbt be drawn up for too long a period ot time. 
It will be well not to go bevond 20 years. Above tbis 
limit all provisions become more and more uncertain. As 
the rotation for thinnings at Wisembach is one of 10 
years, the working scheme may be prescribed for a period 
of 20 years." 

17. ** The compartments will be designated by successive num- 

bers, rising from East to West and from Noith to 8outh f 
as shown on the appended map. The boundaries of the 
compartments will be carefully revised so as to make them 
follow as much as possible topographical features or 
export lines, thereby giving them a permanent charac- 
ter. Should a compartment so constituted ooutain two 
or more distinctly marked types of crop, sub-compartments 
may be formed, which will be denoted by small index 
letters, s. g. t 45 a , 45\" 

18. “The compartments (or sub-compartments, if any) will be 

formed into two groups. Id the first group will be placed 
those compartments the regeneration of whioh must be 
. carried on or commenced during the ensuing 20 years, 
in other words, those which will be subjected to regener- 
ation fellings. In the other group will be included those 

• Cleanings and thinnings yield intermediate produoe, the utilisation of windfalls 

and dead a»d fallen trees accidental produce. 
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compartments in which only cleanings and thinnings and 
extractions of superannuated trees will be effected/' 

19. “The compartments of the first group need not be all 
connected together in one piece. In choosing them the 
points to consider are their age, the state of their vege- 
tation, the results of previous operations that may have 
been made in them, the facility or difficulty of clearing 
produce out of them without hurting other compartments, 
the class of produce they contain, and the special dangers 
from atmospheric phenomena to which they may be 
liable/' 

2C. “An examination of the results of stock-taking will be 
useful in determining the number of compartments to 
put into the first group. Their aggregate area should be 
large enough to permit of coupes being located in them 
without requiring any sacrifice of cultural requirements. 
The fact must not be lost sight of that the group in 
question is not an affectation to be regenerated in the 
space of 20 years, but, aB has been clearly said above, is 
the collection of compartments in which regeneration is 
to be carried ou or commenced during this period" 

21. u The compartments of the first group will be indicated on 

the map with a uniform blue wash; those of the other 
group will not be coloured at all/' 

22. “The working scheme will suggest the probable order in 

which the compartments of the seoorid group will require 
to be regenerated. These compartments will also be 
allotted severally to the ten years of each of the two ten- 
year rotations fixed for the execution of thinnings and for 
the extraction of superannuated trees/' 

23. “The regeneration fellings (in compartments of Group I) _ 

will be based on volume ; the felling in the other com« 
partments on area." 

24. “ If, irrespective of the regeneration fellings, in any of the 

compartments of the first group the necessity of thinnings 
in definite yearB can be foreseen, these thinnings will be 
duly prescribed and will either constitute a separate 'series 
of itself or form part and parcel of the general series for 
the whole forest." 

25. “ In applying the working scheme, the coupes based on area 

will be marked first. In marking them it should not be 
forgotten that the fellings to be made in them are only 
thinnings. Every temptation to effect irregular and un- 
timely regeneration should be resisted ; but if the coupes 
contain superannuated trees, there should be no hesitation 
. in marking them and thns utilising them before they axe 
quite dead. The officers who will mark these coupes will 
bear in mind that what they have to do is to raise 
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flourishing crops and to place them m the most favourable 
conditions for development. At the same time they will 
refrain from attempting to form any very regular orops 
by sacrificing this or that age-olass.” 

£6, “The coupes based on area being marked, the total volume 
of material in trees 20 centimetres and more in diameter 
so marked will be made out and deducted from the figure 
of the prescribed yield. The balanoe will be the quantity 
of wood to obtain from the regeneration fellings.” 

27. “ These fellings will be located and made in accordance with 

the usual rules. Nevertheless ull sacrifice of exploitability 
will be carefully avoided, and there should be no hesita- 
tion in preserving and considering as part of the new 
generation every thriving tree that is still too small to be 
profitably exploited.” 

28. u It will be noticed that except what oonoems the method 

of determining the yield to be prescribed by tbe working 
plan and that of realising it when applying the working 
plan, all that has been here ordered is in entire con- 
formity with the procedure most generally followed in the 
treatment of the conifer high forests of Eastern France.” 

20. “On the expiry of the present period of £0 years, the yield 
of the forest will be worked out over again after a fresh 
oomplete stock-taking, a new distribution of the compart- 
ments into two groups will be made and a new working 
scheme drawn up. A comparison of the results of the 
two stock-takings will ensure everything being done with 
greater precision and certainty than at present.” 

Paragraph 12 of the note just translated requires the possible yield to 
be calculated in accordance with the procedure laid down in a note of 17th 
July 1888. It would be too long and superfluous to give here a trans- 
lation of that note. I will therefore explain the procedure in a few 
words and make it olear by a ooncrete example given me by the able 
officer in charge of working-plans in the Vosges Conservatorship. M. 
Baaaille* 

The procedure is based on the assumption that in a normal forest, 
consisting of one-aged crops from 1 to a years old (» = rotation), tbe 

* After the present Report was ready for submission, 1 received copy of a later 
Rote of the Oonseil d'Administration than that of 29th November 1898, translated 
above. This later Note, entitled •* Traitement des fvtaiet pleinet,” is a general 
standing order prescribing the treatment for all high forests or silver fir, spruoe and 
beech, purs or mixed, which are 11 not to be put under jardinage.” It merely brings 
together into a single short note all the principles kid down in those of 29th Novfm- 
btr 1898 and 17th July 1883, and therefore emphasises more dearly the great revo- 
lution that has taken plaoe in the ideas of the body of officers who oontrol the French 
Forest Department from Paris. It still reflects the fear of the writers of ex|*osing 
themselves to a charge of heresy, for while condemning unreservedly the old system 
of “ amtnagemaut an futai a peine par la method* du rtanaameueamant natural at 
do* tclairciat" and prescribing what is nothing more than a sensible ja’dinspe, 
they play npon tbe word " pleine ” to show that they are aiming at something ouite 
distinct from jardinage. 
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volume of the crops from 2/3 n to * years old is to the volume of the 
crops from 1/3 n to 2/8 n years old as 5 to 3 (this assumption is not 
quite true, for the proportion is sometimes as low as 4 : 8). These two 
groups of crops are termed respectively the old and middle-aged classes, 
that from 1 to 1/3 n years old being designated the young age-class. 

One more assumption is made, and that is, that if d » diameter 
attained at the age of » years, tbe diameter at 1/8 n yearn will he 1 
and at | a years This assumption also is not absolutely true, but 
after all, to arrive at some simple and practical rule it is necessary to 
adopt approximate Bgures. 

These two assumptions having been made, all the trees 1 and upwards 
in diameter are measured and oubed and arranged in two groups, e*V, 
old trees and middle aged trees. Let the total volumes of these two 

1 " y 

classes be denoted by V 0 and V m respectively, ~~ may be equal to, 

more than, or less than J. The case of equality (the normal forest) 
would be so exceptional that it need not be considered. 

First, let us suppose that V 0 is in exoess (*=a); then y°~ f = t 

and (V 0 — e) plus its current increment is the volume of old 4rees to 
exploit during £ n years. No attempt is made to ascertain by obser- 
vation of the crop what the increment will be; it is calculated by 
assuming a low rate per cent, of increase and computed for half the 
period of 9 n years. The quantity a, thrown in with the middle-aged 
trees, is taken from the youngest age-class in the group of old trees. 
Now the number of trees comprised in V m + e is' bound to be in excess 
of the number required to get ultimately into the group of old trees at 
the end of the first period of years ; consequently some must he out out 
during this period. How many these should he, or rather what volume 
they should represent, is determined by assuming that the trees of tbe 
middle-aged group put on a certain rate of increment (much more of 
oonrse than that assumed for the old class). This increment is obviously 
worked out for 1 /8 n years. Suppose it si, Then, if no trees at all 
of the middle-aged group were cut, its volume at the end of the 1st 
period of 1/8 a years would be = V m + a + *. But, assuming always 
that the forest is fully stocked, this amount will invariably exceed 
V 0 — a, which is after all the volume of old trees that will again be 
wanted. Hence the difference = (V m + a + *) — (V„ — a) frill be 
out. Therefore the total amount to be removed in all the fellings is equal 
to the quantity |to fall from both the old and middle-aged groups 
(V 0 — a) + [ ( V m + e + i) — ( V 0 — a)] + increment of old group m $ • 
years = V a +a + $ + increments old group in 1 years. In both cua|i 
the increment is calculated by the rules of simple interest, so that the 
last expression may be written out in full thus, r 0 and r m representing 
respectively the annual increment of unity of the two age-gronps. 

i (V„-e) r 0 n + Vn, +e+$ (V B + a) r m n 
-* <v. - .) r. n + (V. +e) (1 + r -^). 
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And similarly, if the middle-aged group is in excess, the quantity to 
be out ont during the first period of $ n years 

= i (Vo + e) r 0 n + jV m -e) (1 + 1). 

Combining both formulae, we have for the prescribed annual yield 

T — V° + e ) + ( V m + e) /3_+ rm V according as the volume of the old 
* 'n / 

age group is in excess or defect as regards the ratio of 5 : 8. 

Figures taken from the working plan for the communal forest of 
St. Michel-sur-Meurthe, area 791 acres, will illustrate the application 
of the last formula. The enumeration survey showed that the forest 
contained. 

V«= 2,21 6,551 cubic feet in the old age-group, and 

V m = 848,294 „ „ ,, middle-aged group. 

The excess of old wood was thus 301,023 cubic feet (= e). The 
rotation (n) was chosen at 144 yeais, and the rates percent, of growth 
for the old and middle-aged groups were assumed to be respectively 1 
and 2*6, so that r 0 = 0*01 and r m = 0*025, hence prescribed annual yield 

= (2, 2 le ,551— 301,023) + (848,294 + 301,023) (_i_ +00*25) 

- J ^+(W4» l 317) 1 g s . 

= 9,678+52,677 = 62,265 cubic feet for the whole forest 
= 7 9 c. ft. per acre per annum. 

An important point to notice in this working plan is the limits of 
diameter chosen for the two diameter-groups of old and middle-aged 
trees. The exploitable diameter being 55 oentimetres, the correspond- 
ing limits ought to have been 55, 86 § and 18$ centimetres; but the 
figures actually taken were 55, 35 and 20, which, except the first, are 
M. Gurnaud's limits, while the first is only such a slight modification 
that the entire classi fi cation may be considered the Gurnaud one. 

One cannot also help being struck with the ratio of 5 : 3 between 
the two upper diameter-groups laid down for all working plans for high 
forests whatever the method of treatment. This, it will be remem- 
bered, is also the Gurnaud ratio. 

Again, the calculation of the total increment by assumnig, without 
any reference whatsoever to special observations made in the crop, a 
moderate figure for the rate per cent, of increase is also an essential 
peculiarity of the Gurnaud system. Still further, the etriot debiting 
of all windfalls and other accidental utilisations against the total of the 
prescribed yield and '■he inclusion within the latter also of the produce 
of thinnings of all trees 20 oentimetres and npwards in diameter are 
also essential features of the Gurnaud system. 

In other wprds, we see the unacknowledged influence of M# Gurnaud 
everywhere ; and what is still more important, the silent struggle, the 
issue of whioh is never doubtful, between the old order and the new. In 



the opening paragraph of the second Note remarks regarding jardinage 
are made in an apologetio tone and the mdtkode de re-ememenee- 
ment naturel et dee delairciee is spoken of as the method to be applied 
everywhere save under very exceptional oircifinstanoes, and then the 
rest of the Note is devoted to a disonssion of vn jar dinag* retionel 
and a method of fixing accurately a regular and sustained yield in soeh 
jardinage is devised, which is at once applied without any modification 
to the determination of the yield of forests to be treated by the 
u classic 9t method. In the Note of 1883 it is said that u if it were 
possible to estimate the aggregate areas occupied severally by the three 
diameter-groups (old/ middle-aged and young) and these areas were 
found to be equal, the high forest under jardinage would, from the point 
of view of the possibility, be entirely assimilable with a regular forest/* 
Ten years later this view is so completely changed and so totally reversed 
that the procedure for jardinage is applied without auy modification to 
n regular” high forest, that is to say, it is the “ regular 99 high forest 
that is “ entirely assimilated 99 with high forest under jardinage and the 
grouping of the different age-classes on separate areas and the aggregate 
areas they severally occupy are never once admitted as an influencing factor 
in the determination of the annual yield 1 And not only this, but in tbe 
working plan for the “ regular ” high forest of St. Miobel-sur-Meurthe, 
even the distribution of tbe diameter groups over equal areas (the ver j 
essence of the mSthvde de rS-ensemencement naturel et dee eelaireiee is 
completely abandoned. The range of the middle-aged group, which is 
assumed to increase in volume at the rate of 2 per cent, per annum, is 
fixed over only 15 centimetres (between 20 and 85), whereas that for the 
old group, the volume increment of which is assumed to be made only 
at the rate of one per cent, per annum, is fixed over 20 centimetres. 
Now reference to Schuberg's Yield Tables for silver fir in the Black 
Forest growing under good conditions of soil and locality shows that 
diameters of 20, 30 and 35 centimetres are reached respectively at the 
ages of 46, 79, and 146 years, so that whereas the middle-aged group 
would comprise only 38 crops, the old group would consist of 67 crops 
or more than twice the number. It would have been fairer to have taken 
Sohuberg’a figures for average conditions of soil and locality, but unfor- 
tunately they do not go beyond 1 50 years, at which age the average 
diameter is only 44 oentimetres. But if we may carry on the table beyond 
150 years by the rule of proportions, the number of old crops would be 
very nearly four times greater than that of middle-aged ones 1 All this 
is a silent, but eloquent, volte-faee towards jardinage, patent to every out- 
sider, but not even suspected by a great many of the persons oonoerned. 



This if ond of the six divisions (5 Inspections and 1 Chefferie) of the 
18th or Toulouse Conservatorship, which controls 848,940 acres of 
forests, £48,574 belonging to the State, and 105,366 to Communes 
and ether Corporation*. The Divisional Officer of Bagneres-de-Luchou 
administers 1^696 acies of State and 30,191 acres of Communal loiests 
«= a total of 4 £,887 acres. This is much less than one-sixth pf the 
area of the cirole, hut, on the other hand, the forests are scattered and 
the ground very rugged and mountainous. 

The inspection is divided into three canfonnement* or ranges contain- 
ing respectively 19,217, 10,695, and 12,975 acres, while the total 
nnrr.ber of beats is twenty-eight, the largest comprising £,729, the 
smallest only 711 acres, the average being 1,582. The great differ- 
ence in the area of the beats ib due to the large number of communal 
forests, which are naturally scattered and often of limited extent. 

The establishment Consists of the Inspedenr or Divisional Officer 
three InapecUur * Adjoint* and Garde * GSnbau* or Range offlcets, mX 
J BYiffddier* or Head tiuards, and twenty-eight Garde* or Beat Guards. 
As regards office staff, there is only a single clerk who is attached to the 
divisional office. Clerical work is, however, not heavy in Divisional 
offices in France, as there are no departmental operations and accounts 
Consequent^ give little trohble. I may also mention here that there is 
hever any provision for an office establishment for the Ranges. If the 
wOirk is relatively heavy, a Brigadier or Guard resident at the head- 
qharters of the range helps in the office. 

expenditure of the Division i* roughly as follows 


Salaries and allowances of superior officers 
„ „ subordinates 

jJhare Of Conservator's office expenses 
Coihmuriictons, buildings, etc. • 


Francs £ 

. 18,000= 000 
. 80,000=1, 806 
. 8,000= ttO 
. 8,600= 100 


60,500=8, 089 


equivalent to per acre par annum, 

TV Revenue ia as follows (figures of 1894) 


From State Forests • 
Communal Forests — 
Produce sold 81,6001 
Delivered in kind 10,400 > 


Franc*. £ 

, 16,000= 600=11*84. per aci* 
. 41, 900=1, 676=18*44. » 


66,900=2,276=18*74. 



Thai the net rtvimtfe is 6v \y ltd. per tfe* ptMKMNlA. 

The prevailing species are Wch in the valleys *M torf the IoWer 
slopes tip to 8,(i00— -8,500 feet aboVe the sea according td the 'aspect, 
nixed beech and silver on the middle sloped, and almost pure silver fir 
from 8,500 — 4.V00 (according to aspect) upwards. In giving 1 these 
figures I have, for the eake of simplicity, stated them in round riumbfefr. 

The vertical distiibution of these two species if, according to the 
Divisional Officer, M. Bartet, as follows 


Beech 


Silver Fir 


( 

{ 


On Northern aspects np to 8,900 feet. 

„ Southern f , „ 4,600 „ 

,, Western „ „ 4,100 „ 

„ Eastern ,, „ 4,900 „ 

On Northern aspects from 2,950 to 5,900 feet. 

Southern „ „ 4,400 „ 6,500 ,, 

„ Western „ ,, 8,906 „ 6,600 „ 

„ Eastern „ „ 8,600 „ 6,600 „ 


The beech forests are worked on the peculiar coppice system krioWh 
as fnreloge, in which, instead of a complete sweep being made 6f the 
whole coupe, only stems above a certain minimum diameter are cut. 
It is evjdent that With such a method of exploitation the production 
of “trees*' is impossible, the only thing sought being small pitta. The 
two advantages it offers over the ordinary coppice method are that the 
soil is always kept covered afld frost cannot do much, if any, harm, and 
that wood of unsaleable size is not cut. 


From the point at which stiver fir enters into mixture upwards the 
forests are treated by the selection Bystem or jardinage. Until recently 
this jardinage was of the most primitive character, the result being 
that they have still the appearance of quasi- virgin forests, With the 
usually preponderating element of crocked, old, Bickly, oanVet-st thicken 
or half-rotten trees. Hence the extremely low prices ootirmfetfded Hr 
the fir timber— only 5 fianos per cubic metre or l*85d. pet cubic foot 
stundting. The antiquated and erroneous conception of jatdmagO (unfor- 
tunately perpetuated by authoritative teaching), according to winch a 
dead or dying tree here and there ieio be removed, a fow sound trees 
bemg thrown in under the force majtvre of the lntmfficietwy of the others 
to stake up the annual yield, is responsible for the wretchedly bad condi- 
tion of these forests. There is only way to remedy this state of things 
and that is to boldly raise the figure of the annual yield sad thrift Jecftsa 
the rapid removal of the old unsound trees aud ' all the younger ones 
attached hr the JBcMfota. No dttn &et tttied be apprehend &us 
raising the quota of the annual fellings. My examination of these forests 
and of those of the silver forests iu Savoy, iu the Vosges and in t,hs 
Black Forest makes me feel certain that the forests here art greatly 
underworked, gnd my opinion is confirmed by the recent discovery of 
the Freuch Working PlanB Branch that iu atl the Working plans prepaid 
up to so late as six years ago for forests under jurdinags the annum yield 
had been greasy under-estimated, lb a fortst <rm»r jafdibWkb you may 
ctft ta little as you like, and indeed cut dttt ttothibg *at aW, Withotft ftufri- 
iiig the forest locked at as a there coi lection of tfeta dbtffptatsdy cdtetiufc 
the f round, and Actually the FrCfcdh Fbrdta Deptattoeftt* tarried WWiJr 
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by the uncompromising zeal for dparpne, which still Animates it, and by 
the spirit of prudence (to be translated in this case by the word “over- 
caution") purposely calculated the annual yield on the basis of the pre- 
sent stock, leaving the current annual increment to go on accumulating. 
But the necessary result of such a polioy in forests worked in accordance 
with the mistaken view that jaidinage is synonymous with the utiliza- 
tion of superannuated, unsound and dying trees is the continuously 
increasing accumulation of such trees, and the forests of the Luohon 
Inspection are a standing example of what forests must come to when 
worked in this spirit of fearful over-caution. 

Owing to the very large proportion of cankerous trees, no timber- 
dealer oares, at the auctions of standing materia), to bid anything much 
higher than the price of the worst trees. Thus the average price obtain- 
ed for silver-fir timber standing is only 5 francs per cubic metre, equal 
to l‘S5i. per cubic foot. It is certain that if the timber were sold after 
being felled and assorted according to quality, a very much better aver- 
age price would be realised. 

In the Pyrenees roads are also a great desideratum. The only 
oartroads are those which have been constructed for general traffic 
and it is by mere accident that any such road traverses one of the 
forests or even runs close to it. For the Luchon Inspection the newly- 
made railway from Montrejeau, connecting this popular bathing resort 
with the main line, has been a godsend, but until roads tap every part 
of the forests, these will derive but little advantage from the presence of 
the railway. In the absence of roads, the wood is brought down drag- 
ging paths which ravine the mountain sides and become running torrents 
after heavy rain and on the melting of the snow. Also, the timber has 
to be cut up into logs of only 8 feet length, another reason for low prices. 
It will interest Indian foresters to know that only horned cattle are used 
in the dragging operations, as horses have been found to be too lively 
and dangerous for such work, 

• The character of the forests and of forest conservancy in the Pyrenees 
will be more clearly gathered if I describe below one of the forests I 
visited. For this purpose I have selected the communal forest of 
hfontauban situated on a mountain overhanging Luchon on the south 
and henoe having the railway less than two miles from its boundary 
with a oartroad connecting the line with the village, which lies at the 
foot of the mountain. 

Special Description of the Communal Forest op Montauban. 

This forest, having an area of 681 acres, extends vertically 
between 8,110 and 6,750 feet nbove the sea, its lowest point being 1,047 
feet above Luchon which is situated at the bottom of the valley. It 
begins a few hundred leet above the foot of the mountain and extends 
right up to the top. 

For climatic purposes the area may be divided into two zones, 
the lower below, the higher above 6,000 feet. The first falls of snow 
occur iu the lower zone at the oommeneement of November, in the 
upper at least a week earlier, and the last falls in this latter zone may 
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take plate as late as tbe end of April and the beginning of Mar, 
But the first and last falls melt in at the most a lew days, and the 
ground remains constantly covered with snow only from the 
middle of December to the second half of February in tbe lower zone, 
and from the middle of November to the first fortnight of April in 
the upper zone. It will thus be seen that tbe climate i9 fairly severe 
during winter and spring. And at no time of the year are the shade 
temperatures ever high. 

The soil is a free loam of variable depth (16 to 40 inches), more 
or less moist according to the elevation, and of more than medium 
fertility for the Silver fir. It resto on schists and shales of the Cambrian 
period. 

In a general manner it may be said that nine-tenths of the atoek 
consist of silver fir and one-tenth of beech, sea tteied birch being fonnd 
nearly everywhere. Pure fir occupies principally the north-westerly 
aspects betweeen 8,300 and 3,600 feet and the crests of the spurs and 
ridges. 

The existence of two zones of climate makes a marked difference in 
the regeneration of the silver fir. In the lower zone the trees seed more 
or less abundantly nearly every year, and of the seedlings that result 
many survive, so that regeneration is always going on aud never presents 
any difficulty. In the upper zone, on the other hand, not only are the 
seed years less frequent, but the seeds ripen with difficulty and germi- 
nate late (June- July), so that tbe tender plants often succumb before 
the dry winds that blow from the south in summer, tbe result being 
that the ground is successfully sown only onoe every 10, 15 and even 
20 years, and the crops have a regular appearance owing to a greater or 
less uniformity of ages.* 

The entire area is, it is scarcely necessary to say, under jardinage, 
the rotation of the fellings being 17 years. The working plan, which 
has been drawn up for a period of 17 years and expires in 19U0, fixes the 
annual yield at 27,026 cubic feet, equal to 44 cubic feet per acre. This 
is a very low figure and will certainly be very much raised in the year 
1900, when the working plan is revised. In the lower climatic zone 
the abundant regeneration justifies a free style of cutting not only in 
the top story of the forest, but also in the middle one, so as to get rid 
of cankerous trees as soon as possible. The present divisional offioer 
tries to carry out this double operation ( viz., extraction of old trees from 
the top story aud thinnings iu tbe middle story, all bearing as much 
as possible on canker-stricken trees) to tbe full extent that the limited 
quota of the fellings allows him. 

The produce of tbe fellings consists almost entirely of silver fir, 
as the beech is still very yonng aud small, a war to the knife having 
been made against it until a few years ago. Of the annual yield 80 per 
cent., roughly speaking, is timber, which sells at about 1 d. per cubic 
foot, a most miserable pi ice considering tbe accessibility of the foiest. 


* Instances of this peculiarity are common enough iu the conifer forests of tbe higher 
Himalayas. 
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Ho better proof than this can be found for the condemnation of the 
system of jprdinajje that prevailed until only a few 7**$* *£P« and it is 
afar uch wretched botching* like this that joxdiaage &S a general method 
o| treatment has been judged and condemned 1 Fortunately the tide 
has now turned and the recklessness with which a persistent attempt 
was mad? to force all forests, whatever the prevailing species, climate, 
soil and top9graphy, into the rigid framewoix of the so-called “classic 
system” of t \Re~en semencement naturel avec Sclatrciet (as if jurdinjftge ex- 
cludes either natural sowing or thinnings 1 ) is now freely admitted 
and with unmixed regret for mnny and many a forest that would 
have been all the better for a continuance of jaidinege — not the anti- 
quated, absurd jardinage of our old text-books, which allowed the trees 
to enter upon their decline and even become lotten and die, but jardi- 
zu^e based on oommon sense and freed trom all preconceived ideas. 


Bihabeb. 

It was specially interesting for me to visit a region in which so 
many of the conditions in which the French Forest Department has to 
work are similar to those whioh prevail in most of our forests in India— 
absenoe of roads, low prices, a superabundance of old, unsound trees. 
But whereas we in India labour under the immense disadvantage of dis- 
tant and often even remote markets, the Pyreoeun forests have excellent 
markets dose by whioh are ready to take ?very cubic foot of wood they 
pvodnee. Moreover, ours is a new department, miserably underman- 
ned, and still an exotic among a people, who, in their ignorance, believe 
that forests are inexhaustible and require no protection from abusive 
enjoyment. The result of my visit hap been to prove to me that 
our Indian Forest Department haB every reason to be satisfied with 
the progress it has made, and that in a near future it will be able to 
staled a direct comparison, not always unfavourable to itself, with the 
Forest Departments of the European Continent, 



39 


V. COMMUNAL FORES? OF APREMONT. 

Apremont ie one of the villages of the deportment of Savoie, lying 
about 7 miles to the north-west of ChamWry. Both Savoie and Haute- 
Savoie, being mountainous and rugged, constitute a pre-eminently forest 
region, the percentage of forests to the entire area being respectively 
41 and 43. Having, however, come into the possession of France only 
so reoently as 1860, the area of State forests i» very limited, as will be 
observed from the following figures 

State. Communal. Total. 

Savoie 3,663 acre* 187,969 acres 191,692*cr«* 

Haute-Savoie 746 „ 109,816 „ 109,668 „ 


Total 4,308 acres 296,772 acres 301, 060 acres. 


Besides the above, a very large area of wooded land' is in the possession 
of private individuals. 

The forests belonging to the commune of Apremont ocenpy the 
higher slopes of the village area right up to the top of the ridjgje and 
comprise 705 } acres composed as follows :<~ 


Unprodactive 

Productive blanks ... 
Wooded, but unworkable ... 
„ „ and workable 


14 acres 

121 H 

77* n 
600 * „ 
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They extend from 1,253 to 5,038 feet above the sea, the mean ele- 
vation being about 3,000 feet. The climate is thu&from temperate to 
almost alpine and late frosts are not unfrequent. 

The soil is of medium quality, resting on schists and limestone. 
Moisture is never wanting and the ground under exposure' qjuiekly 
covers itself with an exuberant herbaceous vegetation. 

The stock consists of 79 per cent, silver fir end 20 per cent, beech* 
the reBt being constituted by maples, oaks, chestnuts and- spruce, 
scattered or in groups. 

Whatever the system of management, one-third of the urea, taken 
in rotation, must always remain open for grazing, which is, however, not 
heavy, the number of head pastured averaging only 35. 

The area is divided into four working circles, one, the highest, under 
high forest, the other three under ooppiee, as follows 


First working circle, high forest, 
Second working circle, ooppioe, 

„ ,, « 

Fourth ,, - « 


182 acres divided into 14 oompartmente. 
109* „ „ „ 80 equal ooupss, 

108* ,, m h 80 „ „ 

168 * * „ •; 60 „ „ 


The remaining 77f acres situated at the highest point and on pre- 
cipitous slopes, and classed above as unworkable, is kept intact for 
purposes of protection. 

The present arrangement dates from 1802, when the original work- 
ing plan was radically revised. Under that working plan the area under 
forest management was larger by 66f acres and there wae no portion 





40 

left untouched for protective purposes, while the constitution of the four 
working 1 circles was as under 

Working oirole of high forest .... 1*9* sores. 

First working oirole of coppice .... 210* „ 

Second ,, ,, « • • • 820* n 

Third „ i. fi • ■ . . 818 u 

Total area . 772* sores. 

The high forest working circle is very properly under jardinage, 
the quantity that oan be cut annually being fixed at 7,388 cubic feetss 
44 cubio feet per acre per annum. Actually however this quantity is 
not out every year. The stock in the high forest working circle is 
treated as the quart en reserve of the French forest law, that is to 
say, it is set aside to be drawn on only on occasions of special need, as 
when an extraordinary financial emergency has to be met, and so on. 
The maximum quautity that can be cut out on any occasion is hence the 
accumulated annual yield unrealised up to dnte. Under the original 
working plan, as was the case in the old French working plans, the 
annual yield was fixed muoh below the annual production, with the 
result that the stock contains an excessive proportion of old trees (ft*., 
those 16 inches and upwards in diameter). It was, however, not deemed 
advisable to realise the entire accumulation within the next 20 jears for 
which the present revised plun has been drawn up, and a pait has been 
held back for the next ensuing peiiod. Even then the annual quota of 
44 cubic feet for the current period is fairly high for a forest situated 
between 4,000 and 5,000 feet and growing on steep slopes and on soil of 
medium quality and worked in accordance with the far from intensive 
jardinage of the French school. 

The produce of the ooppioe working oircles is exploited annually 
and is delivered direct in kind to the oommune. Leaving out the value 
of this produce, the forest gives an annual gross revenue of £90 and a 
net one of £78 or about 8«. per acre. Under the original working plan 
the corresponding figures were £56, £37, and 5s. respectively. 
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VI. SPECIAL INVESTIGATION OP PACTS AND PHENOMENA 
CONNECTED WITH FORESTRY. 

To Germany belongs the credit of being the first to start an orga- 
nised enquiry of this nature. 

Although Earl Heyer had since 1 845 spared no effort to establish 
some general agency for carrying on such enquiry, up to 1868 only iso* 
lated efforts were made by a few entbusiastio workers, such as the two 
Heyers, Faustmann, Ebermayer, eto. 

At last in 1868, at the Conference of Forestry and Agriculture held 
at Vienna, a committee of five gentlemen were appointed to devise a 
scheme for scientifically investigating all facts and phenomena con- 
nected with the distribution, growth, cultivation and management of 
forests. It was, however, not until 1872, after the disturbing infiuencee 
of the war of 1870-71 had ceased, that the work of pursuing such au 
investigation w&b organised and set on foot. The States of Prussia, 
Bavaria, Saxony, Wiirttemberg, Baden, Hesse, Brunswick and Alsace- 
Lorraine and the Thuiingiun principalities established their respective 
bureaux for Forest Research (Forstliche Versucheanstalten) to work in 
co-operation with each other and as much as possible on the same 
lines, such oo-operation and identity of objects pursued being secured 
by means of annual meetings, at which reports of work done are read 
and discussed and plans for future work laid down. The various Re- 
search Bureaux constitute together the Verein Deutscher Forstlicher 
Versuchsanelalten (Association of German Forest Heseareh Bureaux), 
the business of which is directed by the Prussian Bureau. 

- In Prussia the researches are carried on by the staff of the Forest 
Academy at Eberswalde, separately iu the five several departments of 
Forestry proper. Chemistry of soils, Meteorology, Vegetable Physiology 
and Zoology. The work in the department of Forestry proper is entrust- 
ed to one of the Professors of Forestry specially selected for the 
purpose, in the other four departments the professors who teaoh the 
respective subjects are ex officio in charge of the investigations. *Ths 
general control of the whole business is in the hands of the Direetor of 
the Academy. 

' In Bavaria there was at first no speoial agency, local forest officers 
being required to carry od the enquiries within their own ohargssu 
The results obviously proved unsatisfactory and since 1875 the profes- 
sors in the Forestry Faculty of the University of Munich compose tht 
Research Bureau. Here however there are only three departments of 
research, vi*. t (1) that of Forestry proper, (2) that of Soil Chemistry 
sod Forest Meteorology, and (8) that of combined Botany and Zoology. 
The three sections are entirely independent of each other and have no 
common directing head. Although the theoretical division of subjects 
is dear, yet we have the anomaly of the Botanioo-Zoological section 
dealing with purely forestry subjects. 

In the kingdom of Saxony each professor at the Thnrand Forest 
Academy is, under die Presidency of the director of the Academy, 



entrusted with the enquiries relating to the speoial subject which he, 
teaches, but the work in the special forestry branch is especially the 
business of the Professor (4 Forest Mathematics,* and the Head of the 
Woiking Plans Branch at Dresden is eg offiexo a member of the 
Research Bureau. 

In Wiitttemberg the Bureau is attached to the University of Tubin- 

f en and is under the direction of one of the Professors of Forestry. 

orming an adjunct of the Bureau is a Lahoiatory for the investigation 
of the technical properties of woods, which, during his lifetime, was 
under the independent control of the late well-known Dr. N ord linger. 

In Baden the Bureau exists since 1870 and is composed of a com- 
mittee selected, partly from the Council of Forest Administration* partly 
from the teaching body of the Forest School at Kailsruhe. 

In Hessen Research Bureau dates only sinoe 1882 and is in direct 
connection with the forestry faculty of the University of Uiessen, the 
two Professors of Forestry being chiefs in their respective branches, 
but under the general direction of one of themselves, who is also head 
of the Faculty. 

In Alsace-Lorraine the enquiry was directed up to 1882 by the 
Prussian Bureau, but since then the State has its own Bureau at StraSB- 
burg under the direction of the offioer in charge of the forestry branch of 
tbs State. 

There is no interest in describing the organisation of the Research 
Bureau under such petty Governments as those of Brunswick and the 
Thuringian States. 

Switzeiland possesses a Research Bureau since 1888 under the able 
direction of the indefatigable Dr. Biihler and controlled by a committee 
of seven members appointed by the Federal Council. This is the best 
organised of all the Research Bureaux, including those of France and 
Austria. The records, laboratory and office oocupv more than half an 
entire floor of the great Physical Science block belonging to the Diver- 
sity of Zurich. Dr. Buuler has a staff of 2 assistants who give all 
their* time to his researches and a staff of female clerks and computers. 
Hon than 460 experimental plots, scattered over the whole of Switzer- 
land and representing every class of forest and system of treatment 
and every condition and faotor of growth to be found in that country 
am* under observation. Besides them there is the remarkable garden 
on the Adtisbergr, where within the space of less than 2 acres expert* 
meuts ave being conducted with every native and some foreign species of 
treeoto determine exactly their requirements as to composition and 
depth o £ soil, aspect, moisture, light; shelter, closeness of growth, 
season of soasing, season and age of planting, etc. In a large number 
of the ex paei mental plots daily meteorological observations are taken 
in older to fix exactly the relation between climatic phenomena and 
forest growth The work is enormously heavy, bnt it is so skttftrily 
organised that it is done in a most thorough manner by the two asdifeaotg 


• This b du to tbs famous Prowler having occnpiad thaohafr of Kmet MathiWsHw 
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and by Dr. Bflhler, who. ha* also to lecture at the University. The 
records ere a, marvel of neatness, pmoision, completeness and orderliness. 
The results e£ any one of the tens of thousands of measurements which 
have been made can be looked up in a minute. Dr. Buhler has very 
kindly given me a blank specimen of the principal forms be usee* These 
are attached. All the results of the experiments are summarised from 
time to time and published in annual volumes. 

The work of forest research has been organised also in Austria on a 
large Bonle and is directed from Mariabvunn. 

France started late, in 1882, after sending Messrs. Reuse and Bartet 
to certain parts of Germany to study the system established there. 
The Frenoh Bureau concerns iteelf only with foiestry proper. A junior 
officer of rank not higher than Inspecteur-adjnint cnrries on the work 
under the orders of the Director of the Foiest School, He has no other 
duties, but has no one to help him and cannot therefore aocorapHeh 
much. The points sought are specially limited to (1) comparative 
results of thinnings in whioli only suppressed stems are removed 
(eclair cte par le bas) and of those which take out trees etclusivelv from 
the upper stage of the leaf-canopy ( eclaircie par le haul ) ; (2) detennii* 
nation of the increment during the course of natural regeneration by seed 
effected by means of successive fellings made uniformlv over the crop 
operated upon ; (8) determination of the mean annual increment* the 
current annual increment, the mean rata per cent, of gross money ret®**** 
and the current rate per cent, of groBS money returns of a regular silver 
fir «rop in the Vosges and of regular crops of broad leaved species ««** 
Nancy ; and (4) testing of the Gurnaud system of treating high forest. 

The comparison of the two different modes of thinning practised In 
France is not being carried out fairly. The Sclaircie par le haut , the 
system taught by the Nancy school, is of course being properly carried 
out ; but the way in which the other system is upplied in the experi- 
ment must be objected to, for the thinning is oon fined exclusively to the 
suppressed part of the crop even where oaks have been outgrown and 
overtopped by beeoh. However strictly the term par la bac may be 
understood, it never excludes the freeing of the crowns of a sufficient 
number of promising oaks in a mixed crop of oak and beech. Beeoh 
always. grows much faster than oak in early life and must be kept back 
in the immediate neighbourhood of oaks destined to form the main part 
of the further exploitable crop. This does not however mean that the 
idea of thinning par la baa at other point# and when the oak i» eld 
enough, to hold its own in the race upwards cannot be carried out an 
striotly as possible. Wbat hat aotually been done in the experimental 
plots- hat had the effect of unfairly keeping back the sale in, those 
thinned pqrleJku. Nearly all Gorman, Austrian and Sw£s* foveatoc*, 
thin jmr k baa, but in mixed crops, while cutting, out suppressed stem*, 
they, do not format to free the crowns of individuals of the,- more eakt ». 
»ble spoon* which are being outstripped or overtopped by, individuals of 
interior, kind* To make matters stijl more unfair for th* 4clait*%* j** 
titekplat which has been assigned to it contained* at the begkanu^ 
J* 44 per oeni. beeoh and only l 4 per oeuta oak, while! 

**** w teai g aed to, the, iaklma psr k l<u4> contained only* 7 par: 
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cent, beech and 88 per cent. oak. No farther oomment is necessary. 
As regards rate of inorease, whereas in 1882, when the experiment • was 
commenced, the mean annual increment was only 1 cubic foot per acre 
better in the plot assigned lor thinning par le bat, in 1886, four years 
after the first thiuning, the advantage had risen to 8 cubic feet, and in 
1893, seven years after the second thinning, it had increased to 7 cubic 
feet. The more rapid growth in this plot may be due partly or even 
wholly to the preponderance of beeoh, but obviously no certain conclu- 
sions can be drawn. It is thus apparent, without considering further 
reasons, of which there are many, that this experiment can lead to 
nothing and it is waste of time and energy to continue it longer. 

The experiments to determine the second point, vie., the rate of 
growth during the successive regeneration fellings made to secure repro- 
duction under cover, are unimpeachable, A very close seed-felling 
( Coupe d’entemencement trh-sombre) in oak and beech forest was 
followed during the immediately succeeding 4 years by a mean 
current annual increment of 69 cubic feet per acre per annum, at the 
rate of 1*54 per oent. on the initial stock. A dark seed-coupe is how- 
ever really only a fairly strong thinning and proof is hardly required to 
show that it does not entuil loss of growth. It is the results of the 
after-fellings which supply the points for crucial test. In another area 
two uoh fellings have been made, the first ten years after the first seed- 
coup e and five years after the seoond seed-coupe (both seed-coupes had 
been trfo’tombre), and the second after-felling 4 seasons after the first. 
Unfortunately the stock standing just after the first and seoond seed 
fellings and the quantity of material removed in the latter are not 
known ; so that the results as regards rate of growth cau be given only 
from the date of the first after-felling. These were as under : — 

Mean annual Bate per cent, 
current increment on initial 
por aere. growing stook. 

Cubic feet. 

Po rin g the four years between the two fellings . . 106*9 . 8*41 

„ 6 years succeeding the second felling . . 87*8 . 8*30 

,, 10 ,, » first ,, • • 89*8 . 8'86 

The fall in the rate of growth is very marked after the second after- 
felling, nevertheless the increment is still pretty high and it must not 
be forgotten that 20 years have elapsed since the regeneration was 
begun. A very noteworthy fact is the fillip given to growth by the 
first after-felling, and it U oertain that up to the final felling the rate of 
growth will not sink below 2 per cent., for the increment made by the 
new regeneration will already begin to be appreciable. 

The third olass of experiments must be prosecuted for a great many 
more yean before conclusions of any value can be deduced from them, 
for the idee is to have under observation one and the same crop to obtain 
the results for different ages. This procedure is a mistake, since even if 
the experiments are continued for a century, it will not be possible to 

S neralise from the results yielded by one or two small plots for each 
isb of forest. This is a fault from which no part of the work of the 
Nancy Bureax is free and which is inevitable so long as the exiguous 
basis on whioh the Bureau has been established is maintained. &e*i 
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progress ia forestry can bs made only on tbe condition that the laws of 
forest development are accurately known and understood, and without 
such knowledge much time ie wasted and progress arrested by futile 
disouseions baied not on faots, but on ideaa fimea and pavHa pria. 
Mere assertion and unfair belittling of opponents takes tbe place of 
arguments, and the most convincing argument is tbe official power and 
authority to enforce one's opinion. Already, in spite of the very limited 
scope of the operations of the Nancy Buieau, many time-honoured beliefs 
which bad been acoepted as truisms have had to be given up. 

The fourth point under observation, viz., the value of the Gurnaud 
system, has been treated by me in a separate report exclusively devoted 
to that head. (See pages 9 — 24.) 

Besides the four main points already enumerated and just considered, 
observations have been made to establish the following points :*■» 

(1) The mode of growth of oak in coppice with standards. 

(2) The influence of the cover of the standards in ooppioe with 

standards. 

(8) The influence of the season of vegetation on the production 
and development of Btool-shoots. 

(4) The effect of cutting back broad-leaved seedlings in a nursery. 

(5) Advisability or otherwise of using chemical manures in forest 

nurseries. 


(6) The effect of covering sown seeds with saw-dust or peat as 

compared with tbe composts usually employed. 

(7) Autumn versus spiing sowing. 

(8) Cause and cure of red ruet on needles of pine seedlings 

(German Schiitte), which causes them to be shed prema- 
turely. An unfailing cure found is to brnsh thickly over 
the needles the following compositions, No. 1 while they 
are still too tender for too large a dose of the sulphate, 
No. 2 later. The brushing should be effected twice a 
year 


No. l. 

Sulphate of copper . 8 kilogs. 
Quicklime . . 8 „ 

Fish glue . . 1 „ 


No. 2. 

i-fikilogs. -J ioo lftrus 

? ” t water. 


The remedy at once proves that tbe disease is due to a fungus. Dr. 
Vuilleminof the Nancy University, a well-known mycologist, oonsiders 
that the disease is caused by Leptostromu Pina at ri (Desm.) and that 
the Lophodermium ( Uyaterium , Schrad.) Pinaatri , to which Pnantl as- 
cribes it, is only a subsequent appearanoe. 

As regards India, Sir Dietrich Brandis, now more than 15 years 
ago, started the selection and measurement of sample plots in order to 
determine the rate of growth of some of our trees which do not form a 
dear annual ring or form more than one ring in a year. It ia time now 
to collate the results already obtained and to draw some general condo* 
sions. In collating them care should be taken-aot to utilise the 
m eas ur ements of trees which either from suppression or lateral oempmahm 



halt bm writing ftttie or no growth* What we Went to weartwe is 
Wet the mean rate of growth of all the trees in a crop, lint only «f 
those few trees which are to form the mature crop or are to survive until 
they reach the size of felling maturity. Hence trees which have practi- 
cally ceaned to make any growth -should not be measured stall except for 
the purpose of computing their contents in caee it ie required to find out 
the quantity of material standing on the sample plot. 

Speaking of volume of standing stock reminds me that We have made 
the mistuke of confining our attention almost exclusively to the measure- 
ment of diametral development. The omission should tow be made 
good without delay. Starting, as we have done, with the experience of 
Europe at our disposal, let us not make the mistake of devising elabor- 
ate methods of treatment before we have any aoourate idea of the laws 
of forest growtb and production in India. If we knew these laws, we 
oould at once build up a perfect system of sylvicultuie for ourselves, 
and in order to study and ascertain what these laws are, we need not 
Wait until we have advanced any further in the mere empiiical treatment 
and management of our forests. Indeed there is nothing to prevent, 
the necessary experiments beug started and carried on in the most com- 
plete and systematic manner even in a country where forestry is only 
just being inti oil ueed. Unless we begin at once a omnplete system of 
experimentation and research, we shall soon have cause to regret our 
omission when, with the lapid development which the country is under- 
going, we aie called upon to treat our forests as intensively as they are 
now treated extensively. 

It is obvious that the best agency for such research is the teaching 
staff of a forest school, provided of course that the staff is strong enough 
to have leisure for original research. But it is questionable whether 
the Dehra School with its 100 students divided into four classes and 
pnly 4 Instructors and a non-teaching Director who is at the same time 
Conservator of a circle, is strong enough for the purpose. For original 
research Germany stands easily first among the countries of Europe, 
ftnd yet in Germany where the vacations aggregate nearly 5 months of 
the year, excursions are few and far between, and many professors have 
to deliver during term time only 3 one-hour lectures distributed over not 
more than two days of the week. I have heard complaints made by some 
of tliemthat they have insufficient leisure for original lesesrch ! At Nstooy, 
wbero each professor lectures only 5 times a week, it has been con- 
sidered necessary to have a separate officer for the Research Bureau. 

It might he suggested that Divisional Officers and their Assistants 
and Rangers should carry on the necessary researches. The experience 
of the Bavarian Forest Department, which has its ranges, although equal 
in size only to most of our guaid’s beats, in charge of gentlemen posses- 
sing the highest £etoerft'l and special education and long experience, 
feugbt to totidemn stfch a suggestion the- moment it is made. 

There is thus no alternative but to attach a special officer of atad- 
iag is e*oh Circle, who should he selected for his special qualifications, 
gbis may seem an impossibility, for the question at once arises wkmm 
m «sbc* altar lac oath Cirole is to o one Scorn when rise Wamtk 
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Divisions km undermanned. The obvious reply is that at present indeed 
M., until Government is plessed to sanction the proposed reorganisation 
of the subordinate staff, the matter is an impossibility. Bat this sanc- 
tion cannot long* be delayed, and then wiih smaller ranges than we have 
at present, it will be possible to pluce more Extra Assistants in charge 
of Divisions, thus releasing, in each Circle, an officer of the Imperial 
Service for the important and essential business of research. Such an 
officer, ouoe properly selected, should not be changed, but obtain all hie 
promotions up to 1st grade Deputy Conservator without transfer. 
Later on when our revenue and, with it, forest business increases suffi- 
ciently to require more conservators for each province, the head of tho 
Research Bureau should be an officer of Conservatoiial rank, and have 
several assistants to help him, being at the same time head cf the 
Working Plans Branch for his Province. The present Bystem of 
examining and approving working plans and supervising their execution 
is evidently only a makeshift and a very clumsy makeshift, while the 
number that go up for approval each year can be counted on the fingers 
of one hand and the total numler to be watched in execution is less than 
a hundred. 

But until a special agency is available the interval can be profitably 
utilised by entrusting the l)ehra School and selected officers elsewhere 
with the work of research, separate accounts of such work being submit- 
ted annually to the Inspector General, so as to ensure its being prosecuted 
regularly and systematic illy. Abstracts of completed observations with 
deductions would be printed in the Indian Forester and prove extremely 
useful and interesting. 


0. X. 0. P. 177 & k A.-600.-7. 0. L 
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PART III. 


REPORT ON TOUR IN GERMANY AND 
SWITZERLAND. 

1. Forestry in Bavaria : The Group System. 

2. Forestry in Saxony with special reference to the 

Spruce Forests of the Erzgebirge. 

3. Agriculture combined with Forest Regeneration, and 

Underplanting with Plenary Thinnings, in the 
Grand Duchy of Hesse. 

4. The Black Forest in Baden, a peculiar system of the 

Group Treatment. 

5. The Black Forest in Wiirttemberg. 

6. The Sihlwahl Forest, Zurich, Switzerland. Model of 

forest management for a town municipality. 




1. FORESTRY IN BAVARIA. 

Op the several States of Germany which the Indian Forester may 
visit with profit, Done possesses for him so muoh interest as Bavaria, for 
its 29,290 square miles of surface present every diversity of soil, climate 
and configuration to be found in Central Europe, so that every condition* 
of forestry peculiar to that part of the European continent is illustrated 
there. And more than this. While every effort is made by tbe Bava- 
rian Foiest Department to secure the regeneration of its forests through 
tbe action of natural forces alone, the fullest use is made of artificial 
means to supplement tbe work of nature. I will, therefore, before 
describing the forests and systems of treatment which J have seen 
during my tour there, give a short account of the forest conditions in 
general of the State. 

The country, forming two separate blocks, lies between 47° 16' and 
50° 41' North Latitude and 7° 6' and 18°50 / EaBt Longitude. Its lowest 
point is on the Rhine in tbe Palatinate at 250 feet above tbe sea, the 
highest point in the Alps at 9,7 15 feet. Leaving out the block of the 
Palatinate, which is situated entirely in the Rhine valley, the country is 
divided into two almost equal parts by tbe valley of the*'Danube. The 
southern half rises by three successive broad terraces (the Swabo-Bava- 
vian plateaux) to the Alps. The highest plateau contains several lakes, 
the largest of which are the Cbiem See (74 square miles), the Starnber- 
ger See (25 square miles) and the Aimner See (10 square miles), while 
the middle plateau has numerous extensive bog lands. The northern half 
forms part of the highlands of Central Germany and k traversed from 
south-west to north-east by the chain of the Frankish Jura, which forms 
the water-parting between tbe Danube and the Main flowing into the 
Rhine. In the Danube basin lie tbe famous forest regions of the Boeh- 
merwald and the Fichtelgebirge ; on the other side of the water-parting 
stretches the great Spessart forest. 

As regards climate, the mean annual temperature gets steadily lower* 
and lower from west to east and from north to south. Whereas in the 
west, ou the Rhine, the climate is almost a maritime one, in tbe south- 
east, even at a comparatively low level, it is distinctly alpine or sub* - 
alpine. Leaving out the Alps, the mean annual temperature varies, 
according to the part of the country, from 42° to 50° Fab., the maxi- 
mum rising as high as 84°-98° Fa’h., and the minimum sinking to ptus 
6° — minus 10° Fab. The daily range may attain 41® Fab. The mean 
annual rainfall varies from 10 inches in places sheltered from tbe wind 
to 88 inches in fully exposed localities, especially at the foot of tbe Alps. 
The first snowfall ocours sometimes as early as the third week of Octo- 
ber, but usually in the period from the last week of October to the 
third week of November. Tbe snow lies for various periods. Tbe 
earlier falls melt within a few days. In January the ground is seldom 
covered anywberd for less than 15 days. Tbe last snowfalls occur end 
of February to the beginning of March, The heaviest falki are from 
8 to 17 inches deep. Hailstorms occur in nearly every month, but 
especially in the period from May to. August. 
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Tbe two statements below indicate the distribution of forests in the 
eight provinces or, as we should say in India, districts, according to the 
ownership and to the Btook. They also show how richly every part of 
the country is endowed with forests. 


Distribution qf Forests according to Ownership . 


District. 

A :?x 

OlaBBSS of 
forestB. 

Area 

of 

king- 
dom of 
total 
forest 
area. 

RATIO PER CENT. TO 

TOTAL FOREST AREA 

OF 

State 

forests. 

Com- 

munal 

forests. 

Forests 
belong- 
ing to 
other 
Corpo- 
rations. 

Private 

forestB. 

Oberbayern 


1,812,384 

35 '5 

42-5 

30 

1*2 

53-3 

Niederbayera 


835,182 

32-8 

19-7 

1*7 

1-0 

776 

Pfalz . . 


575,225 

41-3 

49 2 

35*4 

1*2 

14*2 

Oberpfalz . 


873,291 

39-0 

30-6 

8-3 

1*9 

64*2 

Ueberfranken 


597,004 

3G'2 

3B-9 

4-9 

1*2 

55*0 

Mittelfranken 


625,190 

35'0 

32*9 

140 

1*8 

51*3 

Unterfranken 


772,807 

89-0 

32-8 

86-6 

2*4 

28*2 

Sohwaben . 

. . . 

576,310 

25*3 

81*0 

16-7 

3*8 

48*6 

Total 

IN 1893 

6.197.48C 

85-1 

34-8 

12*6 

1*7 

| 50*9 

Total 

IN 1883 

6,189,193 

853 

34-3 

12-3 

1*6 

51*8 


Distribution of Forests according to Stock. 


Ratio per cent, to total forest area of 

AREA UNDER 


District, 

Spruce and silver 
fir. j 

4 

i 

i 

1 

CQ 

Birch, alder and 
aspen. 

Oak timber forest. 

Oak coppice for 
tanning bark. 

1 

% 

§ 

i 

i 

Oberbayern .... 

81*2 

10*4 

1*0 

8*1 

0*9 

0*8 

0*0 

2*7 

0*4 

Xiederbayern 

63*6 

10-2 

07 

5*5 

7*9 

0-7 

0*1 

2*0 

0*3 

Pfalz 

2*2 

43* 1 

0*2 

80 0 

0*8 

5*5 

10*2 

7*0 

0*4 

Oberpfalz .... 

34*5 

61*2 

0*4 

1*8 

0 8 

0*1 

0*0 

1*2 

0 

TTeberfranken . 

467 

39*7 

02 

5*0 

0*5 

0-5 

1*6 

5*6 

0*2 

Mittelfranken . 

28*5 

53*4 

0*3 

5*9 

0*6 

0*8 

1*6 

8*8 

0 

Unterfranken . 

8*6 

25 1 

0*8 

28*3 

5*0 

5*9 

7*1 

21*8 

0*8 

Sohwaben .... 

70*6 

8*5 

0*4 

7 8 

1*1 

1*1 

0*1 

11*7 

l*f 

Total in 1893 

46*2 

80*1 

0*6 

9*7 

1*7 

1*7 

2 2 

6-8 

0'4 

Total in 1888 

46*6 

29*8 

0*7 

9*6 

1*6 

1*6 

2*2 

7*2 

0*8 



It will thus be seen that 77 per cent, of the total forest area in 1893 
was under conifers! and only 23 per cent, under broad-leaved trees. 
This large disproportion is, no doubt, to a great extent due to the artifi* 
cial introduction of larch and the firs, especially the spruoe, into areas 
that would naturally be stocked with inferior broad*leaved species; but 
it is principally-the effect of the preponderance of mountainous regions 
and a severe climate in the case of the firs, and of the low sandy plains 
of the Palatinate in the case of the pine. The very low percentage of 
oak timber* forest as compared with beech is a consequence (i) of the 
great local demand for firewood and the high prices which prevailed 
until a few years ago, before coal displaced wood, and (ii) of the absence! 
until recent times, of oo.nmu nic.it ions which prevented export of timber 
beyond a very limited distance from the plaoe of production. 

The area of the State forests in 1893 was 2,165,359 acres or 12*2 
per cent, of the total extent of the Kingdom. It would be interesting 
to know what proportion of this area is under each of the various kinds 
of treatment nnd whnt the figures of production are for each, hut 1 have 
not been able to obtain this information, apparently because they have 
not yet beeu worked out in the Central Office at Munich, the reason 
being probably that the present is a period of change during which the 
originally large area under some system of clear felling is being for 
the most part r ipidly brought under the system of regeneration under 
cover 



The following four statistical statements will be found interesting : 

/ — financial Remits for tke 10 fears from 1882 to 1891. 
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IL— Yield and value of material during the 10 years from 1884 to 1893. 
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Annul range . 88,430,648 83,198,813 5,993,648 158*95 867,118 


UJ.— Improvement* effected during tke 10 yeartfrvm 1084 to 1893 








PURCHASE OP FORESTS. EXTINCTION OF RIGHTS BY MONEY COMPENSATION 
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108,418 I 1,084172 197-9 
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The salient points to notioe in the preceding figures are : — 

(a) The comparatively large area of State forests. France, which 
is more than seven times larger, possesses only 2,691,156 
areas of such forests, or only 20 per cent. more. 

(5) The high net revenue per aore, per annum, viz., 6-28 shil- 
lings as the average of 10 years against less than 5 shil- 
lings made in Franoe in 1894. The other large German 
States, it is true, show better results, but none of them 
have, like France and Bavaria, so large a proportion of 
high bleak mountain country. 

(c) The high ratio of expenditure on roads to the total charges, 

vie., 8 per cent. At this rate we, in India, ought to spend 
annually more than 12 laos, whereas, although we have 
next to no forest roads, we spend a very much smaller 
amount. 

(d) The comparatively low figure of 2 ’6d. per acre of the pro- 

ductive area per annum for outlay on sowing and plant- 
ing, proving a much less extensive recourse to artificial 
methods of regeneration than in other German States. 

(s) The comparatively largo average annual outlay on purchase 
of forests (£21,837) and on buying out servitudes 
(£81,060). The Bavarian foieste are still very heavily- 
burdened with such rights, which in some cases, as iu the 
Speseart, render even necessary operations, sujh as thin- 
nings, impossible for a long series of years, thereby en- 
tailing irreparable loss of production, if no worse evil, 
and undue lengthening of the rotation. The oontinued 
exercise of the right to collect and remove the dead leaves 
that litter the soil has resulted in mftny instances in the 
siokening and premature death of whole crops consequent 
on the utter exhaustion of the soil, 

A summary account of the organization of the Bavarian Forest De- 
partment will not be uninteresting and uninstructive. 

The Head Office is located at the seat of Government at Munich and 
is the premier braneh of the Ministry of Finances. It is composed of a 
Hiniste rial rath or Inspector General, who presides over all seotions of 
forest business, and five Oberforstraths or senior Conservators who per- 
form the duties of Deputy Inspectors General and divide the various 
seotions between them, one of them being in official charge of Forest 
Surveys and Maps. The Inspector General and his five Deputies com- 
pose the Forest Council or College, whioh meets frequently to transact 
and decide the more important items of business. They are assisted in 
office as well as outdoor work, by two Forstratbs or senior Deputy Con- 
servators, one Forstmeister or Senior Assistant Conservator and a certain 
variable number of apprentices termed ForztawUs-Aaiitenten, who hold 
a temporary position in the Department while waiting to be posted as 
junior Assistant Conservators. 
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The next grade of Controlling charge is the Conservatorship, of which 
there are eight, all oo-exteneive and synonymous with the Civil Distriets. 
The Conservatorships are held by Obierforst rathe. 

Eich Conservator’s Cirole is divided into smaller inspection obarges, 
entrusted to Forstraths or senior Deputy Conservators or Regisrungt* 
Assessorrn or junior Deputy Conservators. These two classes of officers 
are purely inspecting officials. 

Next come the Ranges, which are administered by Forstmeisters or 
senior Assistant Conservators. If the Range is too large or straggling 
to be looked after by a single officer, it is divided into two or more sub* 
ranges, one of which the Forstmeieter himself attends to personally, the 
rest being given to Fordamte- Jssessoren or junior Assistant Conservators 
under the orders of, and directly responsible to, the Forstmeieter. 

In all important Ranges the Forstmeister is given the help of one or 
more Jssittenlen or Apprentices. 

All the above officials, from the Inspector General to the Assistant, 
constitute the superior staff of the Department, and all but the Assist- 
ants belong to the permanent establishment. 

I have translated the German word “ pragmatisch ” by M permanent, ” 
but it means much more. A pragmaiitcher official is one who holds a 
certain position and ceitain rights (to pay, pension, etc.) neither of which 
a* e alienable so long as he does not retire of his own accord, or is not 
obliged to go away on pension on reaohing the age limit or on becoming 
physically incapacitated, or does not become a criminal before the law and 
iB declared by the convicting court unfit for further employment. In all 
other circumstances, even if there is no post for him ta fill, he retains bis 
lank, bis full rate of pay and his right to earn pension. On reduction 
of establishments the State has no light to dispense with bis services. It 
ib iu this sense only that the Jtridentt are not pragmatuek , for they 
cannot bo dismissed without good cause ; their service, while they are 
still nichtpragmathchy counts for pension ; and even if they never become 
pragmatischy they are entitled to a pension, whioh is equal to thirty per 
cent, of their salary after the first year of service, with an addition of 
2 per cent, for every subsequent year of service, up to the full amount of 
the salary, provided that when this is £120 a year or upwards the total 
pension cannot exoeed nine tenths of it. 

Widows and orphans of both pragmalitch and nicktprogmatuch officials 
receive pensions, which always bear a fixed propoition to the pay or pension 
of the deoeased official. 

The superior staff is thus recruited. Candidates must have passed 
through the highest class of a Gy vivarium or High School. They proceed, 
fiist, to the Forest School at Aechaffenburg, the curriculum at which ex- 
tends over two years. Having duly obtained the Diploma there, they 
attend a two years’ course at any of the German U niver sities wrhiGh 
possess a Forestry Faculty. They must then, if they have not already 
done so daring their stay at the University, work for one year in a Bureau 
for Foreet Research. In Bavaria, Wiirttemberg and Hesse this Bureau 
is attached to the Forestry Faculty itself of the Universities of Mnnieh, 
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Tubingen and Giessen, and in Alsace-Lorraine the Officer in charge of the 
Bureau is ex officio a Professor of Forestry at the University of Strassburg 
as well as head of the Working- Plane Branch. These are the only four 
German Universities which possess a Forestry Faculty, so that students 
can always satisfy the condition as regards working in a Research Bureau 
while going through their Univeieity Course. All the preceding condi- 
tions being satisfied, they must go up to the University of Munich for the 
University Forestry Diploma. Their troubles are not yet over, for they 
have still to do two years' practical work in a Range, during the seoond of 
which they may receive some remuneration if employed in charge of a 
subordinate's post, and one year in a Conservator's office. They are now 
qualified to present themselves at the Central Forest Office at Munich 
for the Departmental Diploma. If successful, they may expect to be 
appointed as Assistents by the end of one year, on the occurrence of 
vacancies. 

** Assistents, " before they are appointed as Assessors, must obtain 
from the Forstmeister under whom they have served a certificate that 
they have proved their competence to administer a sub-range. Asa 
rule, at least six years are passed in the u Assistent" class. 

Once a person becomes an Assessor his promotion goes on purely by 
seniority up to the highest grade of Forstmeister. 

Under present conditions he remains an Assessor for scarcely more 
than five years. For the classes above that of Forstmeister, selection, 
only tempered by seniority, is employed, so that a Forstamts (Range) 
Assessor (junior Assistant Conservator) can be promoted to Fortsrath 
(Deputy Conservator) without passing at all through the intermediate 
class of Forstmeister or senior Assistant Conservator. Thus the majority 
of persons entering the superior Forest Service cannot hope to rise above 
Forstmeister. It is for this reason, as will be seen in the next paragraph, 
that the Forstmeister's position, although it is only that of a Range 
Offioer, is made as agreeable as possible. 

The Range is the unit of forest administration and is the corner 
stone on which the entire organization of the Depaitment is built up. 
The Forsmeister is the sole officer responsible for the selection, laying out, 
marking and felling of his coupes, the utilization, classification and sale 
of every class of produce, the preparation of the budget of the Range, 
the proposal and carrying out of improvements, etc. 

The %t Assistents " or Apprentices attached to him are merely his 
satellites to be piit on any work or duties he pleases and responsible to 
him alone. Even the Sub-range Assessors, although holding a territorial 
charge, ace responsible only to the Forstmeister, who can direct them in 
the simplest detail of their work, and, if a young, aotive man, over-con- 
fident of his own judgment and capacity and distrustful of those of 
other% can make their subordinate’s life very unpleasant. Supreme 
over ml his subordinates, he cannot himself be interfered with except 
^fter no^ inconsiderable circumlocution. Although bis range is fre- 
quently inspected by the Deputy Conservator and pretty often by the 
Conservator and higher officers, still none of them can give him direct 
Orders on the spot except in urgent cases. The Deputy Conservator 
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hue to report hrs views and proposals to the Conservator, and if the 
matter has not to go up to higher authority, these views and proposals 
are considered in conference, to which the reporting and other Deputy 
Conservators are admitted, and it is only when an agreement is arrived 
at that auy change in the procedure adopted by the Forstmeister can be 
ordered. The same degree of circumlocution obtains also with the In- 
specting officers of the Inspector General's office. The result is that 
the Forstmeister enjoys an extraordinary amount of independence, which 
helps to reconcile a man of some age and long servioe to his very low 
position in the official hierarchy. As no one can reach the position of 
Forstmeister except after a long and severe theoretical and practical 
training and a service of at least 1 1 years, this unusual degree o£ inde- 
pendence has apparently no mischievous results. 

A few years ago the title of the Range Officer was Oberforster. As 
a Forster {Anglick forester) belongs to the subordinate ranks, the ap- 
pellation did not sound very dignified and was accordingly replaced by 
the present more high-sounding one. In furtherance of the policy of 
making the Forstmeister contented with his lot, his headquarters are 
established in the largest village, borough or town near or in the midst 
of his forests, and a large comfortable house is built for him for which 
he pays the nominal rent of £5 8s. per annum. With the house he gets 
up to 10 acres and even more of field and garden land at a rent of from 
6 to 21£ shillings an acre according to the quality of the soil. He re- 
ceives either actual carriage hire for his excursions or a fixed sum of 
£H0 a year as horse allowance, which, with the field land, enables him to 
keep a carriage and a pair of horses. He is permitted to hold the shoot- 
ing and fishing lease of his range, and even without the lease he enjoys 
the free run of his forests for shooting purposes, selling the flesh of the 
animals shot on State account, but keeping the bead as trophy and 
receiving so much for each animal slain. 

The Range Assessors are also granted the privilege of occupying 
houses belonging to the State and cultivating fields, gardens ana or- 
chards. They pay the same rent as Forstmeisters. 
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The strength of the superior staff outside the Head Office and the 
size of the various Ciicles, Divisions and Ranges are given in the 
statement helow : — 


C1BCLES, 

DIVISIONS. j 

RANGES. 

Nam. 


Numbib 

of 

Offi- 

cers 

ATTA- 

CHID, 



Number 

OF 

Offi- 

cers 

atta- 

ches 

Number. 

Average 

area 

In 

acres. 

Number of 
Officers 
attached. 

Area 

in 

acres. 

E 

1 

8 

u 

f 

1 

£. 

p. 

< 

t 

i 

si 

I s 

i 

0 

1. 

II 

§2 

>-s 

=1 

B fc 

• «* 
I! 
P 

3 

o 

Ij 

If 

< 

1 

| 

Si 

Oberbayern . 

• ■ 

774.990 

l 

6 

10 

77,499 

9 

1 

61 

12,706 

60 

19 

24 

Nlederbayern 


160.086 

* 

2 

4 

46,216 

3 

1 

24 

3.771 

24 

10 

12 

Pfatc . 


608,826 

l 

1 

7 

7J.092 

4 

3 

01 

8,376 

61 

28 

19 

Oberpfals « 


344,194 

1 

3 

0 

67,350 

6 

O 

43 

8,003 

48 

16 

16 

Dtberfrtnken 


279,777 

i 

2 

6 

46.629 

4 

2 

46 

6,082 

46 

19 

16 

lilttelfranken 


218,926 

■ 

8 

4 

78,481 

3 

■ 

42 

7,474 

42 

19 

16 

Untertrankeo 


681,617 

1 

4 

7 

83,074 

0 

1 

63 

9,230 

68 

22 

** 

Sehwaben . 

■ • 

814,811 

1 

2 

6 

62,862 

4 

1 

30 

8,781 

86 

18 

11 

[_ 

Total , 

8,298,811 

8 

V 

49 

67,310 

99 

IT 

1 
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The Ranges are divided into beats comprising from 900 to 1 f 800 
acres ig charge of some member of the subordinate staff, wbioh con- 
sists or Font era, Font wart a, Forstgehilft and Fontauf taken, who 
talon" to the regular organised establishment and of JFMwdrtar a 
The Forsters alone aie pragmatiack, The first fonr classes are recruited 
from lads trained at one of the five existing secondary Forest Schools 
{Waldlautckultn), while the Waldwarters are mere peasants or work- 
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men, who are put in charge of unimportant heats, receive daily wagt-s 
and do not give all their time to their forest duties. The Forsters and 
Forstwarters are given most comfortable bouses, with garden and held 
land, at nominal rents. 

The pay and allowances of the diffeient olassee and grades is given 
below in pounds sterling: — 




Rmuu. 



• This allowance ia is addition to aolnal railway, »tcamboat or carriage 
for authorised Journeys of 2 mile* beyond headquarters. In the case of F< 
Ottelala the journey most extend outside of range, sub-range or beat, as the 
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The Forest System op the Sfessabt. 

The region of the Spessart, situated in the District of ITnter- 
franken, occupies the north-western oorner of the Eastern Block of 
Bavaria, not far from Frankfort-on-the-Main, into which tributary of 
the Rhine it is drained. 

It is formed by an upheaval of the variegated sandstones (in 
German Buntsandtleins, in French Grh bignrres) of the Trias Series, 
and offers the usual topographical character peculiar to that formation, 
e*s., low, gently sloping, rounded hills separated by broad, open valleys. 
The mean elevation above the sea is 1,480 feet, the lowest point being 
1,250 and the highest, the peak of the Geyersberg, 2,024 feet. The 
climate is specially suited for broad-leaved trees, the oak (Quercus 
sestiliflora) being able to attaiu a height of 10 0 feet and upwards, even 
on the top of the Geyersberg, 

The weathering of the variegated sandstones produces a loose 
loamy, sandy soil, varying from a foot to 15 feet in depth. Underdose 
forest the soil bolds moisture fairly well : without such cover it remains 
'extremely dry. The region contains no large streams, there being 
merely narrow brooks runuiug at the bottoms of the valleys. Except 
under a complete leaf-canopy, the soil gets rapidly overrun with bilberry 
and heather and becomes so dry and impoverished that the trees grow 
crooked and misshapen. 

The Spessart has always been pre-eminently a forest region, and 
even at the present day the entire face of the country is heavily wood. 

For oenturiee it was renowned for its oak, which grew in abundance 
everywhere. But in the absence of roads timber was of little value, 
especially in the central parts of the region, and beech furnished a much 
better firewood. The oak was, therefoio, allowed to rot and die stand- 
ing, and the openings thus caused in the forest were rapidly filled up 
by the more shade-enduring and quicker-growing beech. Later on, 
when the system of clear-felling in successive bands was adopted, 
although the oak was able to sow the ground along with the beech, 
still as no cleanings or thinnings were ever made, the beech soon out- 
stripped its companion, which was able to survive only where the con- 
ditions of soil and aspect were exceptionally favourable for it or were 
equally unfavourable for both species. 

So long aa firewood was the produce principally demanded, all this 
was no drawback. But with the advent of coal and the opening out of 
communications, the conditions were entirely changed and it became 
urgent to substitute for the system of treatment then in vogue one that 
would furnish the largest possible quantity of the most valuable timber. 
Accordingly, towards the close of the last century, a special Commission 
was appointed to study the subject and devise the system required. 
Owing no doubt to the troubled period which followed the breaking out 
of the French Revolution nothing seems to have been done until in 
1814, when the Spessart passed under the Bavarian regime. Since that 
event the cultivation of the oak and its re-introduction in those places 
whence it had been completely or all but driven out, has been the main 
purpose of forest management. 
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First of all, the system of serial regeneration fellings (preparatory 
felling, seed-felling and after-felling) was employed, but, as was to he 
expeoted in those early days, no cleanings were thought of, much less 
attempted. Here and there, where numerous oaks eame up together 
and grew up into a close group, this species survived ; but elsewhere 
people found to their dismay that the numerous oaks that they bad seen 
come up singly in the midst of the beech in the regeneration areas had 
all disappeared by the time that the young crop had attained the pole 
stage and was for the Hrst time open enough to be entered and exa- 
mined. 

To remedy this state of things it was decided that there remained 
only two alternatives to adopt ; either to head down as often as was 
necessary the obnoxious beech or to raise the oak in groups. To be on 
the safe side it was resolved to do both. It was, however, soon discovered 
that the first remedy, though excellent in theory, was impossible in 
practice. It was beyond human power to come so often and save the 
millions of oak hidden away under the beech, which grew up again like 
weeds as soon as it was cut. The second remedy was not much more 
successful, for most of the bouquets and groups were too small and 
suffered the same fate as the scattered oaks before the pole Btage was 
reached. 

Attempts made to regenerate artificially met at first with no better 
fate. Generally acorns were sown in lines, but sowing was also effected 
in bands, and likewise in strips running through young regeneration 
of pure beech. This last was soon given up for reasons that are 
obvious. The sowing in lines was effected over patches, the size of 
which was increased from year to year ; and among other parts of the 
forest, this system was also tried in those areas which were soon to be 
felled, and in this case the rule was adopted, which is still in force, of 
sowing with oak in the aggregate one-half of the total area over 
which the mixture of oak and beech was desired. The reason for the 
numerous failures that occurred was the bad choice of Bowing sites; so 
muoh confidence was felt in ultimate success that it was proposed to 
sow up with oak even the parts under Scots' pine, as Boon as the pine 
was to be cut. 

It must be admitted that the present generation of foresters had 
before them a rich harvest of experience, extending over more than 
half a century, from which to select in drawing up their plan of proce- 
dure. What this procedure is, is clearly summarised in the following 
words of Herr Dotzel, the able and successful Forstmeister of Bothen- 
buch : — 

“The oak must be introduced into the new generation entirely pure 
either in patohes of at least three-fourths of an acre or over large plots. 
Should beech now enter into mixture naturally after the oak it established, 
but while it is still young, the result will be very favourable for 
this latter ; but then the beech will have to be mercilessly cut hack or 
headed down as often as such operation is required until the oaks meet 
their erowns overhead. Should, however, the beech fail to pot in an 
appearance and form in this manner an understory, the leaf-canopy 
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constituted by the oak will begin, at the age of 40 year* more or lew, 
to open out and the ground to cover itself with weeds. So soon as this 
occurs, beeoh musk be underplanted.* As oak thrives only in soils of 
good quality, the pooler soils should be stooked with conifers raised in 
the midst of beech, or, such mixture being impossible, with conifer 
alone.” 

How this system is worked out in its details will now be described ; 
but before this is done it is necessary to give a few figuies showing tli© 
rate of growth of the species cultivated. For a very exhaustive exami- 
nation of the rate of growth of the oak, Professor Robeit Hartig's 
remarkable article entitled “ Unter&vchungem iiber Wacksthumsgang und 
Erf rag der Eickenbestande des Spessartes,” which appeared in the 1893 
volume of the 4t Forithch-Naittrwi&seiusehaftliche Zeilschiijtf* published 
at Munich, should be read. 

The figures in the following statement are extracted from a manus- 
oiipt report giving the results of measurements made in more than 
200 sample plots. They refer only to the standing stock and aie 
reduced to the acre as unit of area. 


* ¥fc is not in Germany alone that the immense difficulty if protecting oak against 
suppression by associated beech has been experienced. In the forest of Hays, near Nanoy 
in France, the system applied for centuneB was that of coppice with standards and under 
it the oak flourished in abundance everywhere. About seventy years ago Parade brought 
back with him from the Saxon, sohool of Tharandt the so-called Tti-eneemencement naturel 
avec tclaircie* (as if any system of high forest treatment with natural regeneration exoluded 
thinnings ! ). In the enthusiasm created by the teaching of Parade for this Byetime 
el aaeique de haute fulaie ” the old treatment was abolished and the “ conversion ” of the 
foreBt into high forest nnder the new system was undertaken. If oak throve before, much 
more, it was confidently asserted, would it thrive under the new treatment, whioh was to 
be an unfailing panacea for all the ills theretofore experienced in forest management. 
All of course went on well as long as it was a mere m&tteT of allowing the existing coppice 
crops to grow on beyond the age at which they had been cut before, Bnt when the crucial 
time came for creating the new seedling generation, it was found that althmgh oak did not 
entirely fail to sow itself, no amount of oleanings and thinnings as taught heretofore, eonld 
save the oak from the beech. At last the following expedient, a real confetrio paupertatie, 
has been adopted. It is nothing more or less than the complete banishment, by cutting 
down and, if accessary, also pulling up by the roots, of the beeoh from over pawhep of as 
least fa acre wherever the oak etauds in sufficient abundance to form later on a group. Thus 
the owy difference between the Spessart and the Nancy systems is that whereas fa the one 
the oak is kept free of the beeoh /rom the very beginning, in the other the beech it allowed 
to eetablith iteelf first and is then got r%d of. Which system is better time will soon show. 




Nearly all the figures in the next statement are taken from l>r. 
Robert Hat-tig's paper referred to above. It is a pity that the inter- 
mediate yield obtained up to date of measurement is known only in one 
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The succeeding table gives the mean rates of growth in height of 
the various species employed in the Spessart, silver fir being omitted, as 
it is too recent an introduction 



On comparing the figures given on page 17, as far as they go, with 
those in the preceding statement, it will be seen that the former are con- 
siderably in excess. The discrepancy is, no doubt, due to the measure- 
ments whose results are entered above having been made in crops 
standing on poor soil and grown in extremely dense thickets. I 
therefore give below a statement in which, besides repeating the figures 
giveu for oak and beech in the two preceding tables, I have entered the 
results obtained by Doctor Robert Hartig in his special researches. 
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Here then we have figures which show that when the soil is really 
of high quality, as it must have been in Geyereberg from the very 
beginning of the life of the present crop, the oak has nothing to fear 
from the beech*, being a quicker grower up to beyond 40 years, a 
period quite long enough to enable it to keep down the beech until it 
has attained its full height. On no other assumption can be explained 
its easy predominance there over an area of nearly 2,000 acres in a single 
block, when we remember that th innings or other saving nnd improve- 
ment operations had not even been so much as dreamt of 200 years ago ; 
so that the existing trees are those which survived simply because 
they were the strongest. 

A comparison between the figures in columns 2, 4 and 10 of the 
immediately preceding statement and a study of the Weissenstein 
crop, mentioned on page 18, justify the belief that under the present 
method of treatment the oak will attain a height of from 100 to 120 
feet, with a clean bole up to 70 feet long, by the time it is S00 years old. 
At the same age the diameter at breast-height will measure from 3 to 
4 feet, for naturally only about 10 of the very best treeB per acre will 
be preserved up to that age. With 10 such trees per acre the 
Weusenstein area already mentioned will yield at 800 years over 4,000 
cubic feet of oak and at least twice that quantity of beech, and if to this 
the intermediate yield be added, the annual production per acre will 
not be less than 100 cubic feet. 

The forests of the Speseart are so heavily burdened with rights which 
fetter their treatment and management that a description of the detail- 
ed treatment cannot be understood without a knowledge of those rights. 
The villagers are entitled— 

— To pasture their cattle and pigs and to remove for home con- 
sumption the ground litter of dead leaves. Fortunately half 
the entire area iB free from this destructivef servitude, and of 
the other half only one-eighth, opened successively in rotation, 

" In the forest of Champenonx near Nanoy in Franoe, the oak growing on a rich loam, 
although regenerated by means of self-sown Heed simultaneously with the beech, precisely 
as m the forest of Haye (aeelfoot-note on page 16 ), has no difficulty in contending with the 
beeoh, as it grows, during at least the first 40 years, quite as fast as, if not faster than, this 
latter speoies. ’ 

t How fatal to forest growth the praotioe of removing the litter of dead leaves is, will 
be seen from the following experiments. Three plots, moasuring each about one-third 
acre, tanohing one another, and similarly stocked and under similar conditions of growth, 
were placed under observation. In all three the dead and fallen leaves had been removed 
regularly every Bix years, the last of Buoh occasions being in 1858. After the commence- 
ment of the experiment in 1862, the oovering of dead leaves was removed every year from 
one of the {riots, only once every six years from another, and not at all from the third. The 
^antity removed from the first plot in the 27 years from 1862 to 1888 weighed 80,870H>, 




21 


is subject to its exercise in any one year. On account of the 
manure they yield, cattle are, happily for the forest, stall-fed. 

2nd .— To remove for home consumption only, without any restric- 
tion, all dead and fallen wood, measuring more than 8^ inohes 
in diameter. 

3rd.— To appropriate, also for home consumption only, all wood, 
the produce o£ fellings, measuring not more than 2 inohes in 
diameter. 

I will now describe in more detail than hns been done on page 15, 
the method of treatment at present followed in the Spessart. 

On all protected slopes and eveu ground and on all aspects having 
a southerly or westerly outlook, wherever the soil is of fairly good 
quality, the intention is, whatever the present composition of the stock, 
to grow mixed oak and beech forest, To this end, where the orop is 
ripe for the axe, the plots or belts to be stocked with oak are selected 
and marked out. If the oak is to be introduced by plots, these are 
made more or less square and from 14 to 10 acres in size and are disposed 
with legard to the rest of tbe area like the squares of a chess board. 
If bands are to be adopted, these are generally run up and down the 
slopes and given a width of at least 250 feet. Over the plots or patches, 
as the case may be, everything is felled except about 60 trees per acre, 
consisting of as many growing promising oaks as can be found (very 
few indeed), the rest being tall, long-boled, narrow-crowned beeoh. 
These last are preserved only as nurses, not at all as seed-bearers. 
Every bit of advanced growth, save the exceptional promising seedlings 
of oak sometimes met with, and all weeds are pulled up by the roots. 
The removal <of this advanoe growth is all the more necessary as they 
consist entirely or almost entirely of beech. 

The ground is now sown with acorns in lines about 40 inohes apart. 
The sowing is thus effected. A number of workmen, as many as 00, 
form line with hardly more than elbow room between them, eaeh armed 
with a saok of acorns and a spear-shaped dibber about lb inches long, 
handle included. As they move forward while working, the line is 
carefully maintained. The dibber is pushed into tbe ground obliquely 
about 6 inches, the soil is lifted up by leverage, the dibber withdrawn, 
an acorn dropped into the hole, and the soil pressed back with a single 
movement of -the hand. About 480 litres (1 litre* 160— 180 acorns) 
are sown per acre, and as nearly every acorn germinates, the seedlings 
in each line come up only a few inohes apart from each other. Tbe deify 
wage paid is from £0d. to 2s, for a man and Is. for a boy 
16 years old. Very few hands receives#. Sixty men sow nearly iO 
seres in a day. 

At the age of three or four years the seedlings are considered to be 
established and all the nurse trees, except, if they exist, a few of the still 
growing, promising oaks, are removed. By the age of ten years the lines 
of young oaks meet and form a complete thioket. Until they do so, 
annual weeds, principally several speoies of Senseio, come up very thhdriy. 
In some ranges they are pulled op every year, but in others they are 
considered harmless, and even to a certain extent * beneficial for the 
•belter they afford. That they do no harm is amply proved by resnlte. 



When the nurse trees a^re felled, the small blanks where the sowings 
bare failed are filled up, very rarely with oak transplants, nearly always 
with spruce three yeais old. Experience has shown that failures are due 
principally to the unsuitability of the soil at those points. Oak refills 
are therefore subject to suffer the same fate as the original seedlings, 
whereas the spruoe thrives in soils in which the oak merely languishes. 

The reason why the oak is sown so thick is to give it complete 
immunity from invasion by the beech. As the State has, in any circum- 
stances, no right to any piece of wood 2 inches and less in diameter, 
cleanings are out of the question, for they would be all expenditure 
without a single farthing Qf counterbalancing revenue, since the villagers 
do not care to take the trouble of cutting thin saplings for their require- 
ments, when they oan get as much small wood 2 inches and under in 
diameter as they want from the State fellings in older crops, and they 
know that, by waiting a few years, they can get from the younger 
crops, for the mere trouble of picking it up, dead and fallen wood up 
to 8 inches in diameter. Thus before the dread of unremunerative expen- 
diture the forester finds himself under the necessity of leaviug all crops 
to themselves for the first 40 years of their existence. During the 
latter 80 years of this period the steins are so densely packed together 
that they make very little growth, even in height. I have seen numer- 
ous oak thipkets 20 — 25 years old that are scarcely 18 feet high. On 
the other hand, sparser sowing would, it is feaied, delay the meeting of 
the oaks over the ground too long to prevent beech introducing itself iu 
the meantime in their midst and getting away above them. 

Column 4 of the first Table on page 19 shows what results the better 
soils of the Spessart can yield, and it seems to me that all is not quite 
right when thickets 20- — S5 years old are not more than 18 feet hi^li. 
It is a question deserving consideration whether a small outlay, unremu- 
nerative though it be at the time, will not rej ay itself later by mpre 
aotive growth and the consequent shortening of the rotation, A com- 
bined cleaning and thinning operation restricted to, say, 100 equally 
distanced points per acre, would cost very little, but have the effect of 
doubling the rate of growth of more than 200 stems per acre, the real 
trees of the future. In the densely* packed crops in question, it is the 
dead equality of growth that hurts. Enable three or four stems at each 
of 100 evenly scattered points per acre to shoot ahead, and they will 
always keep the lead and enjoy unchecked development, while the mass of 
tha crop, still preserving its dead level of giowth, will continue to main- 
tain the complete leaf-canopy required to preserve the soiland to keep out 
an invasion of beech. Such an operation, made in the 16-18tb year 
of a crop would scarcely cost 1#. an acre. 

To oome hack, however, to the method actually, followed. Ifader 
the action of the unaided struggle for existence the orppa go op tbin- 
ningthem&elves until towards the age of 40 years or thereabouts, t)$f 
are so clear that the ground begins to cover itself with hi 1 harry* bushes. 
This is a sign that enough light reaches the. soil to introduce, an ; under- 
growth of beech. Accordingly beech seedlings 5-6 years, old a*# 
down 40* x 40*. In the oourse of 10 years or so those w# 



lished. The oak# above are now strongly thinned to give them the full 
amount ctf growing room they require and the beech at once spreads out 
and completely covers the soil. In another 10-15 years the intervals 
between the oak stems, which have by this time lost all their lower 
branches, are completely filled up by the beeob, and from this moment 
onwaTds the forest grows up rapidly and well. The oak is now about 
70 years old and the beech SO, and the crop fit to be thinned at frequent 
intervals, from five to ten years according to the discretion of the Ifyurst- 
meister, who is deemed to be the best judge of their necessity and of 
their distribution in any year over the different component crops of the 
forest. The aunual yield of the thinnings is estimated at a certain 
figure in the working plans, but this figure is nothing more thatt an 
estimate and the torstmeister cuts out what he thinks should be get 
rid of. Thus, for example, in the llohrbrunn Range the Foretmeifter 
finds that the vigour of development of the orops has beeu very much 
under-estimated in the working-plan with the result that he obtain# 
just double the figure therein given. 

The thinnings touch very little iu the beech understory until it is 
about 60 years of age. Here also the right-holders' title to Wood of a 
certain maximum diameter comes in as a strongly influencing factor. 

The beech is to be all cut out at the age of 120 years, which is also 
the rotation fixed for the associated spruce. At this time the oak trees 
will be 160 years old and will have lost their tendency to develop epi- 
corns; moreover, there will be already on the ground a complete advance 
growth of beech which will shoot up at once the moment the upper beeoh 
crop has beeu removed. 

The rotation for oak has been fixed at 800 years. If this figure is 
maintained, the oaks still standing at the close of the second beech 
rotation will require another 20 years to reach their exploitability ; but 
by that time the advance growth of beech which is sure to be present 
will have attained too strong a development to be got rid of, mmpt 
at a prohibitive cost, and thus render the regeneration of the oak a 
practical impossibility. The probability, however, is that the growth 
of the oak will be more rapid than is now expeoted and a shorter term 
than 800 years will suffice. Moreover, if the present tendency for a 
fall in the demand for, and price of, large oak timber continues, it will 
be found necessary to curtail the rotation. 

So far as regards the plots and bands containing oak. The in* 
tervening plots and bands are left under beech worked- on a rotation of 
120 years. As a complete advance growth of this species is nlitifjte 
found on the ground even before the end of this rotation, them 
is nothing to do but fell all the old crop at the same time 
that the nuns trees are removed from over the plots and bands 
of oak. 'Where the advanoe growth is a little sparse, advantage is 
sometimes taken to interplant conifers on account of tfch superior, 
value or their timber. The conifers used are chiefly spruce and larch) 
sometimes silver fir, which last enjoys more immunity than sky 
other indigenous conifer against insects and fuogui disease*. The' 
rotation ferthe conifers is the same as that for the beech. 
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The advantage claimed for these large plots and broad bands is that 
they stand out clear from one another and, being thus impossible to be 
overlooked, receive each the full care it requires. They also make it 
possible to bring within the oak area all the best patches of soil. The 
size of a plot not being fixed nor limited to a certain maximum, all the 
best sites can be selected for the oak. The most carping criticism cannot 
find anything to object against this procedure. 

On cold aspects and on poor soils, where oak would be a failure, 
conifers take its place as the principal timber-yielding species ; hut 
except on the very poorest soils, on which there iB no alternative but to 
raise pure Soots' pine, beech is always made to constitute, as it were, 
the matrix of the leaf -canopy, its presence in this wise being an essen- 
tial condition not only for the improvement <>f the soil and the main- 
tenance of its fertility, but also for preserving the conifers against the 
ravages of insects. Bavaria has had too severe a lesson to willingly create 
any more artificial forests of pure conifers and thuB foredoom them to 
destruction. 

The conifers are all planted, the spruce and laroh at three years of 
age, the silver at 5-8, and the pine at 1. Here there is no underplanting, 
all the companion species being regenerated simultaneously, although silver 
fir, by reason of its delicate infancy, may be put down before the old 
crop » felled. The rotation is for all speoiee 120 years. The adoption 
of special plots and bands iB unnecessary, the main poiub being merely to 
adapt the species to the soil. 

The two most interesting ranges to visit are Rothenbuch and 
Kohrbrunn, both situated in the heart of the Spessart. 

Rothenbuoh contains 8,6 1 6 acres (all State forest), of which 99 
acres consist of meadow land, roads, houses, and unproductive patches. 
It is divided into five beats in charge respectively of two foresters, two 
fortiayftehert and one waldwarler. The Forstmeister has the services of 
an Jtoittant* The stock is all high forest composed as follows 

Oat pure in larger or smaller groups • • > . 1,730 acres. 

Beech with a few.soattered bouquets or individuals 

of oak and oonifera 5,552 ,, 

Conifers pure 1,235 » 

The annnal yield, fixed on the double basis of area and volume, is as 
under : — 


Final yield 


(Oak 


78,936 o. ft. 


( B^ech, etc. .288,527 
Intermediate yield, all species . 


» J 


867,463 c. ft.”48T o. ft. per iore. 
136,098 „ =27°/ 0 of total yield. 


Total . 603,661 „ =591 o. ft. per acre. 


The very low percentage of the intermediate yield is explained partly 
by the absence of early thinnings, principally by the present cha- 
racter of the stock, wnich contains a large proportion of old open wood, 
a very large proportion of young wood, and very little middle-aged wood. 
The Revenue and JSxpenditme are, in round numbers, £8,600 «*<* 
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£2,000 respectively, the neb revenue being 1 thus £0,600 or 16#. 3d. per 
acre. The expenditure is thus distributed ; — 


On timber operations . 

„ rOads and communications 
„ cultural operations . , 

„ salaries, etc. • 


£ 

7FO 


600=80% of whole. 
750 * 7 % 

600=25% „ 


The oak yields 65% timber, the beeoh only 16%. The conifers am 

1 a - - 11 £ • U * LI- A. A... _£ . * 1 fVIL - 


still too 

small to furnish 

any appreciable 

quantity of timber. The 

prices obtained are as follows : — 

/ 

' 1st class logs . 

... 

. 80- 4f)d. per oabio ft 

Oak . ! 

) 2nd „ ' „ 

... 

. 7—80 d. „ 

) Laige spars • 

• • . 

. 11—18 

( 

v Small „ • 

• » , 

. 4 11 

< 

r Timber . 

a . . 

. 4-11 

Beeoh . « 
( 

[ ( 1st cla«s 

l Firewood < 

(. 2nd class 

. . 17s. *1 

. . 14*. j 

per 100 Btacked oubio feet. . 


The Rohrbrunn Range oontains 13,096 acres State and 2,965 acres 
communal forest, total area 16,061 acres. It is divided into two sub- 
ranges, one in charge of an Assessor, the other directly under the Forst- 
meister. The latter, consisting entirely of State forest, includes six 
lie its, the former five beats, three of which comprise only communal 
forest. Tne State forest area is thus composed — 

More or lens pure oak in one block JGeyersberg) . 1,977 acres. 

Mixed oak and beech ...... 2,471 „ 

Beeoh with scattered oak and here and there oonifers. 8,648 „ 


The annual jield of the State forests comprises — 

(“Oak . 225,912 o. ft. ) 

Final yield < >898,243 c. ft.=68'6 o. It. per sore, 

(.Peach . 674,831 „ ) 

Intermediate yield . , • 272,195 „ =24% of total yield. 


Total . 1,170,488 „ =89*4 c. ft. per acre. 


The small percentage of the intermediate yield is explained by the 
large proportion of young stock. The Revenue and Expenditure of the 
State Forests, are, in round numbers, respectively, £16,000 and £4,000, 
the net revenue being thus £! 1,000 or very nearly 17 shillings ait acre* 
The expenditure is thus distributed 

£ 

On timber operations * MOO 

»i roads ana communications ..... 700 

„ onltuvtd operations 280 

„ salaries, etc btO 

The Spete&rt is extremely well supplied vrith roads ; every part of 
every range can be visited in phaetons and barouches. 



Thb Hauptsmoobwald and teb Teeatmknt of Scots' Pinb Fobests. 

The Hauptsmoor forest was part of the territory assigned to the 
Prince Bisboprio of Bamberg when that State of the old German Empire 
was established in A.D. 1007 by the Emperor Henry II and his wife 
Kuuigunda, who was famous for her pietv and model life. On the 
breaking up of the empire in 1603, the entire territory passed over to 
Bavaria. 

.The forest liee only half a mile east of Bamberg, a flourishing garri- 
son town of 36,000 inhabitants. The area has varied considerably from 
time to time ; it is now 8,823 acres, of which 7,663 are productive. 
The forest constitutes the East Bamberg Range of the Uebeifranken 
Conservatorship. The range is divided into four beats uuder one Forester 
and three Forstwarters respectively. 

A ridge runs through the entire area from W. N. W. to E. 
8. E., the ground sloping gently W. S. W. and being mote or 
less even and level on the other side of the ridge. The average 
elevation above the sea is about 1,050, the highest aod lowest points 
being respectively 1,135 and 820 feet. 

The greater part of the aiea (the western three-fifths) lies on the 
Keuper formation which yields a very poor, loose, dry sandy soil, except 
in the neighbourhood of the Lias, where it becomes slightly loamy. 
The eastern fifth of the forest overlies Lias marls and the soil there is 
a rich loam. The soil is everywhere deep. The soil over half the area 
degenerates into loose drifting sanc^ if not kept under wood. 

The management of the forest has occupied careful attention for a 
long period. So early as 1784 l J rinoe Bishop Franz Ludwig appointed 
a Commission of three forest officers to draw up a detailed working- 
plan.. Amongst other measures, this Commission divided the forest 
into two working-circles, one of coppice, the other of high forest. The 
coppice was subjected to a rotation of 36 years, and a le^erve of 21—24 
standards per acre, to be selected from the coppice, was prescribed. The 
conifer trees situated within the coppice area were to be all removed 
with the exception of the larch. In the high forest area only conifers 
were to be grown, on a rotation of 110 years, but from 12 to 14 trees, 
each of a size to contain 83 oubic feet, were to be reserved at the final 
cutting. The yield of the high forest was fixed at 193,789 cubic feet 
annually. This working-plaD, more than a century old, proves a very 
advanced condition of forest science. 

The workiug-plan was not followed very long, owing no doubt to the 
disorder reining during the Napoleonic wars. The irregular working 
daring this disturbed period resulted, as a report made in 1810 shpvrt, 
in a very disproportionate distribution of the age-classes. A new work- 
ing-plan was now accordingly framed, which prescribed two different 
rotations of 120 and 90 years respectively for the high forest and an 
annual yield-fbr it of 332*219 cubic feet, This plan was, however, very 
incomplete, and nas not adapted to prevailing conditions. 
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Accordingly in 1820 — 22 a new working-plan was drawn up. which 
ordered only a single rotation of 120 years for the entire area and an 
annual yield of 402,919 oubio feet ; bat the quantity actually cut oat 
in the decade 1881 — 1840 averaged annually 417,8? 7 cnbio feet. 

At last in 1843-44 a new working*plan was prepared, which is still 
in force and has undergone three revisions, viz., in 1866-56, 1867-68, 
and 1880 respectively. It is in essential points but little different from 
that of 1820— -22, the applioation of which had yielded satisfactory results* 

The forest is burdened with the following rights : (1) It has to 

supply one tree a year to be divided let cveeu four rightholders; (2) it has 
to furnish annually 24,745 cubic feet of ground litter of dead leaves ; 
(3) the cattle of four communes, in all about 1,500 head, may graze 
free ; (4) up to 1,414 cubic feet of clay may be dug out and removed. 

The stock may be described in a few words. In all the western half, 
the soil being nearly pure sand, it is almost pure Scots' pine. As we 
advance eastwards, clay comes in and its proportion gradually increases, 
and we accordingly find spruce enter and become more and more 
abundant, beeoh and a little oak being also seen here and there. Once 
we reach the Lias area, broad-leaved species become numerous. It is here 
that the old coppice working-circle was situated ; under the present 
working-plan the area has unfortunately been planted up with conifers, 
larch having been put down in the best soils. In former times, broad- 
leaved trees were found everywhere, by themselves on the loams, in 
mixture with pine elsewhere. Owing to the proximity of the town and 
the absence of a proper system of working, the continuous raid on oak 
for timber and on beech for firewood left these species a chance of main- 
taining themselves only at the further end of the forest. The working- 
plans, even the first, which admitted a working-circle of coppice, have 
precipitated this result by prescribing the planting of pure pine wherever 
the soil was sandy, i, e ., nearly everywhere. 

Wherever the soil has not been weakened by the removal of the litter 
of dead leaves covering it, the growth of the trees, though slow, is 
excellent. The conifers attain a height of nearly 140 feet with straight, 
clean, and cylindrical boles. Tbe forest was famed for its pine masts 
which went to Holland and fetched as much as 50 shillings a cubic foot. 
Up to this day first class logs are called Hollander , The pine yields 
timber ap to 80 per cent, of its total volume. 



As regards a market, the local demand is far in excess of the supply the forest can yield. Every stick produced 
ean be sold. The high and varied rates given in the statements which follow prove the extent and keenness of the 
demand. The prices are all expiessed in so many pence per cubic loot solid, except when otherwise specially stated. 
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Under the present working- plan two rotations have been adopted, 
one of 96 years for the less fertile area containing deep loose sand (the 
western third of the forest), the other of 190 years for the test of the 
forest. In both rotations the length of a period is 64 years, so that 
there are fonr periods in one and five in the other. The periods are 
divided each into two equal sub-periods. Whatever the rotation, 
promising trees are reserved at the fiual felling to attain large dimeu* 
sions. Originally these trees were reserved wherever they were found 
in the coupe under exploitation, but as there is now practically no 
demand for thick logs and the best prices are obtained for pieces about 
& feet in girtb in the middle' of their length, there is no longer any 
object in keeping the reserves through the whole of a second rotation. 
They have, therefore, to be felled during the course of that rotation ; 
heuce the only way to obviate damage to standing stock from their 
felling and extraction is to reserve them in groups — a plan that is now 
being followed. 

The annual yield is fixed os follows : — 


The final yield 
„ intermediate yield 


340,248 cubic feet 
53,544 „ „ 


] =303,787 


o. 


ft. 


It will be noticed that the intermediate yield is only 10 per cent, 
of the total yield. This is due to the absence of an auxiliary, shade- 
enduring species in the midst of such a light-demanding species as the 
pine. In the pure pine crops the dominated trees have to be spared as 
long as possible and from their very nature make but little growth. 
And obviously in the absence of the auxiliary in question, the forest 
canuot be kept so full and pioduotive below theorowns of the dominant 
pines. 

The productive area being 7,663 aores, the yield per acre per annum 
is only 51*4 cubic feet. But the final yield is a little above that of the 
2nd class of the usual yield tables, an exoellent result considering the 
nature of the soil. Hero it will be interesting to give the results of an 
analysis, made by Dr. Baumann of the Munich University, of the two 
predominating soils — 

The red alluvial The white 

sand, land. 


Silica 

. 96 2b per cent. 

. 95*75 per oeut. 

Clay . . 

. 2 38 

. 8 06 „ 

Oxide of iron 

• 0 53 ,, . 

. 0189 

Phosphoric aoid 

. 00114 „ 

. 00077 

Manganese oxide 

. 0’042 „ 

. Mere trace. 

Calcium oxide 

. 0*123 „ 

. 0*901 per coat* 

Magnesia 

• 0’055 ,, » 

. 0*050 „ 


The extreme poverty of these soils leads Dr. Baumann to attribute 
the excellent growth of the pine to the underlying Keuper clay. 
n The regeneration is effected artificially after a clear felling, which is 
usually executed in bands the width of which is equal roughly speaking 
to the height of the grown-up forest (50 metres =,1 64 feet) . The toot 
stocks are at onee grubbed out, the soil harrowed and pine seed #Nttfe 
broadcast at the rate of 8JIb to an acre. The seed coats, %jccprdi*g to 



the season, from 15 to Sid. a Bb, and the cultivation and soaring of the 
ground from 89 to i9d, per acre, bo that an acre sown costs from 14 to 
28 shillings, But this is only when the soil is fairly olean : if it is over- 
run with grass and bilberry bushes, harrowing being impossible, it is 
hoed. The hoeing comes to 91 shillings an acre. 

Where the sowing has failed, yearling plants must be put down at 
onoe. These are brought from Holstein and cost delivered in the forest 
2 shillings a thousand. They cannot be raised looally on account of 
the Sehutte pest.* The seedlings are planted out about 20 inches apart 
in lines abont 40 inohes apart, i t e., 8,000 to the acre. The putting 
down of the plants costs from 3 to 5 shillings per 1,000, so that the 
outlay on planting up an acre varies from 40 to 56 shillings. The beBt 
results are obtained from planting on ridges, but the formation of the 
ridges adds 40 shillings an acre to the expenditure. The pine is never 
regenerated naturally, as attempts to do so have not proved successful. 

Owing to the high value of Bpruce as a timber tree, 2-3 year old 
seedlings of this specieB are often inter planted with the pine, especially 
in the very saudy parts. The species also sows itself freely, from a few 
seed-bearers, aB an underorop, which is extremely useful for the protec- 
tion of the soil. Where beech seed-bearers still exist, beech also 
introduces itself in abundance with the happiest results. Indeed, since 
the recent widespread inseot ravages, which have destroyed and are still 
destroying thousands of acres of pure conifer forests, eveiy thing is being 
done to extend the area of beech. At present experiments are being 
made to ascertain the best and cheapest method of underplanting the 
species all over the forest. Once introduced, it will perpetuate itself 
without any. difficulty by means of self-sown seed, and its presence will, 
I feel sure, enable the management to abandon the present costly and 
troublesome sowing aud planting operations and regenerate pine 
naturally.f 

Thanks to the agency of birds, oak seedlings are found, few and far 
between it is true, but in every part of the pine area. Thus in time, 
where now we have only pure pine, there will be constituted a magni- 
ficent forest of mixed oak, pine and beeoh. 

On the best soils larch is largely planted. There it attains very 
large dimensions $ but it succeeds only if it is giveu a start over the 
species with which it is mixed. 

Its growth is very rapid in its early years ; hence if during this 
stage its crown is not quite free, it hopelessly succumbs. Given the 
start, it is able to maintain it always. 

Thinnings are begun at the age of 30 — 40 years and are repeated 
every 10 years or so. Owing to the character of the soil they are made 
moderate and even light. With well-conducted thinnings and proper 
care of the scattered individuals and small groups of broad-leaved 
species that make their appearance everywhere under the pine, the forest 
will before long beootne a good mixed one without ^ much resort to 
expensive artificial means for introducing the required mixture. 

• For an account of this peat or disease see Fisher's Forest Protection. 
a t la the eastern half of the forest stands a large plot of mixed pine and beeoh» 
this latter forming a nearly complete nnderstory. 'This plot should be constantly 
kept in mind as a model to oopy in other parts of the forest. 
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The unirnal revenue and expenditure are, in round numbers, £1 0,700 
and £2,540 respectively, the net revenue being £H,160 or ftl'2*. per 
acre of the productive area per annum. The expenditure is time 
distributed— 


£ 

Timber operations goo 

Bonds and communications 260 

Cultural operations 

Salaries, etc 1,110 

Regulation of hunting ...... 10 


The revenue from game is £60 a year, not a large figure, bet 
obviously there is very little game to be found in the immediate neigh- 
bourhood of a comparatively Urge town. 

Measures against insect ravages cost about £50 a j ear. 


<7 



TtfB S1EG8DORP FoBBST AND THE OfiOtJP SYSTEM 6 f NATURAL 

Regeneration by Serb. 

This is a system entirely unknown in France and therefore also 
to my colleagues in India who have received their professional educa- 
tion at Nancy, and have not since visited the forests of Bavaria. I 11 
my Manual of Sylviculture for India I have described the system only 
in general terms. I therefore offer no apology for entering into it in 
much more detail here by describing how it has been applied duting 
the past 10 years in the State forest of Siegsdorf.* In the following 
notes I have freely used Dr. Karl Kast's excellent pamphlet entitled 
“ Die hont %*& gruppentoeise Verjiingung im Koniglichen bayeriachen 
Fo*ttamte Siegtdorf” 

This forest is situated in the outer Alps between an elevation of 1,070 
and 3,940 feet. It lies entirely on slopes drained by the torrent of 
the Red Traun, and occupies 4,448 acres. The annual yield amounts to, 
in round numbers, 300,000 cubic feet, or nearly 70 cubic feet per 
acre. 

The hills are formed of tertiary rooks, to which their rounded oon- 
tours and easy elopes are due. Near the bottom of the elopes, these 
rooks are overlaid with quaternary rockB composed of the detritus of 
the tertiaries. All these rocks are easily disintegrated, the result 
being a great divoraity of configuration and numerous more or less 
deeply-cut water channels. The soil is generally deep, contains a 
large proportion of lime and clay and is hardly ever wanting in moist- 
ure, which is in some places so abundant as to render the ground 
almost swampy. Owing to its fertility, the soil is exposed to be over- 
run with heavy weeds in open places. Nevertheless there are not want- 
ing parts where the soil is dry, shallow and stony enough to render 
regeneration difficult. 

The climate is, even for the Alps, a severe one. The snowfall is 
so heavy and lasts so long that felling in winter is rendered impossible, 
A short spring is quickly followed by stormy, rainy summer weather 
and the autumn is clear and cold. Owing to the late vegetation 
spring frosts rarely do damage, and then only in the valleys and other 
low situations. Snow-breaks are also not frequent. The climate is 
specially suited for conifers— spruce, silver fir, larch — which all three 
make splendid growth here. 

The most widely spread tree is the spruce, which is quite pure at 
the higher levels, and is mixed with silver fir on the middle and 
lower Blopes, on which also strongly-branched beech, often completely 
overtopped by the spruce and silver fir, are met with either singly 
or in bouquets of two or three individuals. The proportion of larch also 
is slight. In the very wet plaoes the white alder takes possession of 
the ground, and under it spruce seedlings readily establish themselves. 
At the lower levels, where the soil is deep and moist, mixed maple 
and oak are met with. It is probable that beech was originally much 


* The «ronp iyatem ie of very wide application in Bavaria, It can be ctudied evea 
within a few mites of Munich, 
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more abundant, but has almost disappeared owing to two powerful 
causes, ots.(l) The introduction of grazing animals in early spring! 
when its tender green leaves are greedily devoured, and (2). the former 
systems of regeneration, especially that by clear fellings, which did not 
give the species sufficient time to sow itself iu adequate abundance. 

The prinoipal hindrance to every kind of reproduction, whether 
artificial or natural, is certainly the grazing rights enjoyed by the 
villagers. No class of animal is excluded, ana actually the following 
are driven in and allowed to wander about where they please, it being a 
condition that the right-holders need not send them out in charge of a 
herdsman : 40 horses, 252 horned cattle and 278 Bheep, It is evident that 
the parts most frequented by the animals are the opeu places where repro- 
duction is just beginning, and blanks which it is necessary to stock. 
r l here is no way of stopping this right, as its exercise is essential to 
the existence of the village. 

The impossibility of felling in winter is also another serious obsta- 
cle to reproduction, sinoe the young plants are most liable to damage 
while they are tender and full of sap in spring and summer. 

In order to appreciate the advantages of the group method, the 
previous treatment of the forest and its consequences must be under- 
stood. 

Many years ago the regeneration was effected in successive narrow 
parallel bands running up and down the slopes. The bands were 
clear-felled, with the exception of the smallest poles which were left 
as nurses and the trees on the edges sowed the ground. The two prin- 
oipal drawbacks of this method were that the exposed bands were at 
once overrun with grass and other fodder-yielding herbaceous growth, 
which brought the grazing animals on to them, and that the other spe- 
cies of the original mixed forest stood no chance against the freely ger- 
minating, rapid-growing spruce, which therefore almost exclusively com- 
posed the new crop. The numerous blanks and incomplete patches of 
reproduction had thus to be filled up artificially. This was done 
either by sowing or putting down transplants next to stumps and large 
stones so that they might escape the oattle. In any case the operation 
wae slow and much time was lost. 

The parallel band system was then replaced by that of successive 
regeneration fellings (preparatory felling, seed felling, and after- 
felling), but with no better result. A necessary condition of the 
system is to constitute the nurse and parent crop with trees as old as 
the rotation and, therefore, of considerable age and size, the conse- 
quence being that the soil, incompletely sheltered, soon oovered itself with 
grass and other herbaceous growth which brought in the wandering 
grazing animals. Moreover, the felling and removal of the immense 
mass of the parent crop destroyed or badly damaged a great part of 
the new crop. The result here then was also incomplete, badly -devel- 
oped young growth composed mainly of spruce requiring much expen- 
diture of time and money to fill up and improve. 

The only way to prevent the forest from degenerating jqto a pure 
one of spruce was to givs the silver fir and befeh a start. Neither of 

o 2 
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the two systems tried could do this ; hence the Adoption of the present 
out of eftecting the regeneration, still under cover as in the method of 
successive fellings, bnt without attempting to obtain it all at onee 
uniformly over every part of the area to be regenerated. 

Under the present system the following programme has been adopt- 
ed j— (1) To reconstitute exclusively by the group method the orops on 
the middle slopes and down to the lowest levels as mixed forest com- 
posed principally of spruce, but with a strong admixture of silver fir 
and beech, both of which species can by this method be given the 
necessary start over the spruoe in the regeneration j (fc) To continue to 
grow pure spruce on the upper slopes, but to regenerate it by means of 
groups all lying within one and the same band, so that when these have 
been extended and amalgamated, the whole band may be felled to com- 
plete the regeneration ; (8) To maintain on the ridges a constantly intact 
forest subjected to the most restricted jardinage. 

How this general plan is carried out will now be explained. 


A. — Regeneration of the Mixed Forest. 

It is advisable some years before beginning regeneration to cut 
separation lines (m German Loshiebe) through the area to be taken in 
hand, these cuttings extending over a width of only 83 to 40 feet. 
Their object is to render the separated crops storm-proof ; but they 
also offer two other advantages in that they give the management an 
easy way of supplementing the annual yield when strong cultural 
reasons make heavy fellings in parts already under regeneration inad- 
visable, and they prepare the separated crops for the ensuing regenera- 
tion by admitting side-light, which helps to bring the soil into a proper 
condition for being Bown and even introduces some advance growth. 
The separation lines are soon covered with a new regeneration which 
later on affords lateral shelter to the young orops for the creation of 
which they are cut. 

The first thing to do is to decide which of the already existing 
groups, if any, are fit to form part of the new generation ; next to 
ereate new groups at other points ; and, lastly, to operate so that the 
groups of one and the other set may extend themselves in every direc- 
tion, ultimately amalgamating to form the oomplete new generation 
required. 

1 .— Selection and first treatment of witting gtoupt. 

It is a faot well known to every forester that only thoee groups are 
fit to be utilized which cover at least several square yards and form a 
oomplete thicket, and whioh are moreover not yet too old to have lost 
the power of regaining complete vitality and shooting up with the 
fullest vigour on being uncovered. In this case the groups must, in 
addition, he composed of individuals that are not so old and large as to 
be unable to become amalgamated with the rest of the future crop, 
with seedlings whioh have only just made their appearance or have etra 
to make their appearanoe. The first two of the preceding oonditioaf 
arc essential because a mere patch of seedlings of some age, which do 
not touch one another, has no future at all before it, whatever -care m 
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taken of it; while the last-mentioned condition is necessary because here, 
although the auttingg partake more or less of the oharaoter of jardinage 
fellings* still the objeot is to obtain in the sequel a homogeneous crop 
containing only a single age-class, and not one enclosing tell groups 
standing out conspicuously above and dominating the rest of the orop. 

If the groups to be utilized oonsist of silver fir, so much the better, 
since it is this, the slower-growing of the two firs, which requires to be 
brought on the ground first. 

The seleoted groups will generally be found to be in immediate want 
of more light. To afford them this it suffices to remove 1-2 of the 
largest trees, more often only one, from over them. To open the leaf- 
canopy out too much would be as bad as, and even worse than, not 
opening it out at all, for, in the fir«t place, the growth of grass and 
weeds, undesirable enough in themselves and a direct invitation to 
grazing animals to enter, must nt all cost be prevented, and, in the next 
place, the groups must; not be allowed to push up too rapidly for the 
regeneration of the rest of the area. 

All the remaining groups, although not intended to form part of 
the future crop, are nevertheless preserved until the old crop is finally 
cleared. Everywhere they help to protect the soil and to provoke the 
appearanoe and establishment of new seedlings under their fostering 
shelter, while on steep or high slopes and in other un propitious places 
they are always a reserve in hand against the contingency of new seed- 
lings failing to make their appearance. Such g-roups, if too dense to 
give new seedlings a chance of coming up in their midst, are thinned* 
out ; otherwise they are left severely alone. 

2.— Creation of new group*. 

This is effected by means of speoial fellings made with the object of 
admitting more light and warmth on the ground at favourable points, 
which are plainly indicated by nature herself. 

Obviously the silver fir claims first attention. It is seldom that 
under even a more or lees complete canopy young seedlings of this 
species are not found in smaller or larger scattered patches. These are 
the spots over which the leaf -canopy requires to be opened out. Such 
patches appear where the soil contains the necessary quantity of mois- 
tuie or is even inclined to get rather too wet, above all on slight 
eminences where the element of moisture is not wanting, under small 
openings in the leaf-canopy through which sufficient light and warmth 
have penetrated and provoked the appearanoe of some low vegetation 
on the ground, there, in short, where the conditions essential for germi- 
uation and the maintenance of the resulting young plants exist* It is 
over such points then that the forest is opened out for the yovng «Hv8? 
to thrive, bat not to such an extent as to enable the quicker-growing 
spruce to mtroduoe itself or to produoe a strong growth of £rass and 
weeds. The outside limit of the area felled over at each point is, 
aoeordiag to ciroumstanoes, 120—240 square yards, and the removal of 
i*—* tress meets all requirements. The trees got rid of m always the 
largest snd oldest; doing most damage by their fall, logging and 
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extraction j such trees are got out of the way as quietly « the oircum. 
stances of the regeneration allow and before a compete new growth 
covers the ground. The circumstances referred to aoovo' aa determin- 
ing the area of the felling at any point are dangerous winds, invasion 
by grass and weeds, aspect, height of the leaf-canopy, etc. As regards 
its shape the felling is made longer than broad, on a hillside its length 
lying in the direction of the slope. The number of these little fellings is 
indeterminable ; they may be located at intervals of 70, 200 and even 
more feet from each other, nnd if it is desired to ultimately form a large 
group, two or three cuttings are made close together. The question of 
facility in extracting the produce may also influence the number and 
distribution of the fellings. 

After the silver fir the next degree of care is given to the reproduc- 
tion of beech, the great sylvicultural value of which the Germans have 
only recently recognised. The few existing trees of this species ore met 
with singly or in small scattered groups, and generally in the under- 
story. Hence the only way to produce a crop of mast is to clear the 
leaf-oanopy overhead, a procedure that yielded the happiest results in 
1886 and 1888, when everywhere in the regeneration areas a sufficient 
quantity of beech seedlings was produced, which have been maintained 
and conserved in due proportion. Beech trees that are low-crowned are 
pruned. 

Lastly, while the fate of the silver fir and beech is being assured by 
the special operations just described, the spruce is not entirely neglected ; 
for if a good seed-year occurs in the meanwhile, fellings are made in the 
interests of this species in the intervals occupied by the groups consti- 
tuted by its two companions. On account of the larger demand for 
light made by spruce, the maximum area felled over at eaoh point may 
be as much as 360 square yards. 

At this stage of the regeneration those uninitiated in the system of 
group fellings would see nothing in the crop to distinguish it from auy 
other in whioh no such work as herein described had been done. There 
is no mature crop in which we do not find some small openings in the 
leaf-canopy, under some or all of which there is not a little young 
growth, and in the group-felled crop the little fellings are so scattered 
and removed so little from any one point that only an expert would 
recognise that they bad been made.* 

When the area of the crop to be regenerated is too large to be con- 
veniently and easily bandied, it is divided into smaller units, full ad- 
vantage being taken of aU natural division lines, suoh as spurs, water- 
channels, etc. In this ease, as many group fellings as a consideration 
of other circumstances will allow, are located on or in the vicinity of 
» these linss. 

A group felling is never located on the edge of the crop to be 
regenerated, except where there ia already a utiliaable group of advance 
growth or at least a fair patch of young seedlings. Usually a fringe 


• It ib in this characteristic of the group system that its pre-eminent tuperlQdty over 
•ther systems, in which the age-classes stand on separate areas, lie*. While never *■«’ 
inf to regenerate, it keeps the forest just aa eafe against accidents aa jardinage. 
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it left round the area in order to keep out side-light, which would 
encourage the growth of grass. Such a fringe is absolutely neeessary 
on the north and east as a shelter against the dry oold winds that blow 
from those quarters, and generally on the side of all violent Winds. 


8 .—Completion of the regeneration . 

The effects of the operations described in tte two preoediug sections 
last only about two years. As soon as the silver fir and the beech in 
the groups are sufficiently advanced to have nothing more to fear from 
the entry of spruce, the largest trees bordering the groups are removed 
by felling them away from the group, which they would otherwise 
injure. This further opening out of the leaf canopy, while it ie bene- 
ficial to the silver fir and beech seedlings below, also favours the intro- 
duction of the spruce ; it is thus at one and the same time an after- 
felling for the first two species, a peed-felling for the spruce, and a 
preparatory felling for the zone immediately outside that in whioh this 
last is to sow itself. The groups are not entirely uncovered by these 
fellings, for the smaller trees and large poles of the old crop ate still left 
standing in their midst so as to shelter them without exercising any of 
th9 injurious effects of cover, 

The Bpruce seedlings that now spriug up require themselves more 
light immediately they are two years old, for experience has shown that 
until they have begun to develop side branches (about their fourth year) 
they disappear unless they are in the full enjoyment of light. It is only 
after this epoch that they become bo remarkably shade-enduring. This 
time again it is the largest trees bordering the groups that are got rid 
of. At the same time groups of spruce that may have chanced to o6me 
up where no fellings have yet been made, aT« cleared over, due cate 
being taken not to give dangerous winds an entrance. 

The subsequent operations consist : — 

(1) In similar removals of tbe largest bordering trees at intervals 

of every 2-5 years, the length of the intervals being regu- 
lated chiefly by the lequirements of tbe silver nr and 
beech. As the result of these repeated fellings the 
extending groups assume various, always irregular shapes, 
a few taking the form of a wedge, others that of a circle* 
the majority of an oval, ellipse or parallelogram, fcha 
longest dimension lying in the direction of the fall of the 
ground ; and 

(2) In the multiplication of fellings, especially in good silv er fir 

seed-years, in the intervals between existing gvoapa, wHk 
the object of ultimately connecting them together to 
form a continuous young crop extending over the whole 
area that was to be regenerated. 

When this ultimate connection takes place, tb« young 
surmounted by the nurse crop or small trees and large pow* which were 
spared each time the neighbouring large trees were got rid of. These 
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are felled, in one or more operations, m circumstances require, m «o on 
ns the young growth oeases to need shelter. Their removal, thanks to 
their email size, is attended with no appreciable damage to the young 
crop. With them are taken out also the individuals that composed the 
unutilised groups existing when the regeneration was taken in hand. 

The new orop thus produoed accordingly consists of smaller or 
larger groups of more or less pure silver fir and beech scattered in the 
midst of a younger and therefore lower mass of more or less pure 
spruce, the tops of the crowns forming an undulating surface, the in- 
equalities of which however disappear as the orop grows up. The mix- 
ture exists under the best possible oouditions, each of the companion 
speoies occupying the soil and situation best suited to it aud having an 
extension and distribution ensuring to it its just proportion at all 
future stages of the crop. 

B.— REGENERATION OP THB HORS OR LEBB PURR FOREST. 

Suoh forest may be either (i) one in which the silver fir is represented 
only here and there in sheltered spots, or (#*) one occupying a generally 
sheltered locality and therefore containing scattered silver fir everywhere. 
Whichever olass it is, the regeneration of the orop, in view of the ex- 
treme liability of the spruce to be blown down by winds, is effected in 
narrow parallel bands taken up successively, but within each band the 
group procedure is strictly followed. Such extreme localisation of the 
work necessarily renders the process a slow one, and hence when the 
orop is at all an extensive one, two or more senes of bauds are worked 
simultaneously, starting at opposite ends of the crop. 

In the first class of forest, only a single band is taken up at a time 
and completed before the next one is put in band. As in mixed forest, 
all patches of new seedlings and all utilisable groups of advance growth 
are extended, and the appearance of new patches is provoked in the 
intervals by means of little localised fellings, which admit just enough 
light for the young spruoe, but not enough for a strong growth of grass 
and weeds. 

In the other olass of forest a bolder procedure is followed. Not 
only is the band actually under regeneration for spraoe operated in, but 
more than one of the adjoining ones, whose turn has yet to come, are taken 
in hand with tbe double object of preparing the regeneration of the spruce, 
so that it may be carried through quickly onoe the turn of the band in 
question arrives, and (2) of securing, in the wAy described for mixed 
forest, the previous establishment of groups of silver fir and beech. 
This latter prooeas is necessarily a slow one, as in most cases the silver fir 
and beseh trees present have restricted or dominated crowns and require 
to be gradually prepared to bear seed. 

It is hardly neoessary to explain that the procedure here described 
bas no analogy with that adopted in band regeneration by the system of 
successive' tellings, for whereas in this latter system every felling 
operation is spread uniformly over tbe entire band and the new genera- 
tion is the product of a single se ad -year, here on the contrary the fell* 
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inge sre nwfcridfeod to a few scattered points and two or mote seed-years 
contribute to the complete sowing of the ground. 

The procedure differs from that followed in mixed forest only in eo 
far that the regeneration is confined within the narrow limits of a band 
or a few bands, within whioh narrow limits however it ie poshed oh 
quickly, since there is no reason to wait for previous silver fir and beech 
reproduction, for, if those species are present, suoh reproduction will he 
already on the ground, thanks to the preliminary operations effected ai 
described at the end of the one but preceding paragraph above. 

The bands are either (a) run horizontally or almost horizontally, 
succeeding one another from the top of the hillside downwards, as on 
southerly and westerly aspects, or (6) up and down hill, as on northerly 
and easterly aspects, in which case they follow one another on the ground, 
so far as that is practicable, in the direction contrary to that of 
dangerous winds. 


C.— Lrngth of time required for regeneration. 

This period varies from 15 to 25 and even SO years, according to the 
extent of the crop to be regenerated, the elevation of the locality, the 
rapidity of the growth, etc. What tends to prolong it is nob so much 
the fear of frost as the damage of rank growth of grass and weeds, 
whioh, besides being directly harmful, are a standing invitation to 
grazing animals to enter. In mixed crops delay is farther caused by 
the necessity of giving a good start ahead to one or more of the compo- 
nent species before the rest are allowed to reproduce themselves freely. 
But if, ou the other hand, the work over the individual band in a pure 
or nearly pure orop proceeds more rapidly, on the other hand, owing to 
their narrow width, called for as an essential precaution against wind- 
falls, the regeneration takes some time to go over the whole area. 

In any case the time required is never longer than what would be t 
neoessary in auy other system of natural regeneration by seed where the 
age-classes are kept apart in separate crops. 


D.— SOM* R MURKS ON GROUP FILLINGS IN G1NBRAL. 


In spite of felling being possible in the Siegsdorf forest only hi 
summer, and notwithstanding the hilly ground, we nowhere see in it 
young growth damaged by the felling and export operations. Thia I* 
due uot only to the care and skill of all oonoerned*, but is inhevsfatdn 
the system and is a consequence of the triple faot that all the old and 
largest stems are taken out first and without being allowed to fall 
across the groups of young growth, that there is never a mass of pro* 
duoe felled at any one point, and that as the groups extend thsmsMte# 
over the area to be regenerated, not ouly the size of the trees still 
remaining to be out, but also their nnmher constantly diminishes, eo 
that when the new crop is complete, there are left only Mattered small 


• Ae a special precaution no more tree* are allowed to be felled on any day Hun ecu 
beam m sad removed to the roadeide either tbe came or, at the bWlt, the very nest 
a ay, w 
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trees *itl» restricted erowns and large poles to ho removed. 1 a no 
oilier system of natural regeneration by seed under cover is there bo 
tittle damage done by the new crop, aud the resutfcs obtained in Siege, 
dorf furnish a complete refutation to the charge made everywhere in 
Germany against such natural regeneration by seed in general, viz., 
that the expense of repairing the injuries suffered by the young crop 
from the felling and export operations exceeds what a complete artificial 
restocking of the area from the very beginning would have cost. In 
Siegsdorf the amount of artificial aid to reproduction required is prac- 
tically nit, 

Siegsdorf furnishes a complete answer also to another charge, a 
serious one, directed specially against the group method. It is main- 
tained that the cost of felling and extraction necessitated by this method 
is in excess of that in every other method of regeneration, whether under 
cover or after a clear felling. How unfounded this charge is, is evi- 
dent from the fact that wheieas formerly, when clear fellings were made, 
the charges on a cubic foot of wood brought to depot averaged O’Bld., 
they now fluctuate, with the distance of transport, between 0*42 and 
0’85d., the average being markedly lower than 0-81d. 

E,— Thinnings. 

Owing to the difficulty of transport and the low market value of the 
produoe thinnings are not begun until the age of 60 — 70 years, and are 
repeated only at comparatively long intervals. They are hence made 
more or less severe. 

The three essential objects of thinnings in general are, as every 
forester knows, realisation of dead and sickly individuals, favouring of the 
growth of the trees which have their crowns in the highest part of the 
leaf-canopy (the trees of the future) and securing a proper mixture of 
epeoies at every age of the crop. Here, in the special case of orops to be 
regenerated by the group method, a fourth object is added, viz., the pro- 
vision of a sufficient number of small, narrow-crowned and large poles to 
form the nurse crop during the regeneration. Hence at each thinning a 
certain number of evenly distributed overtopped and dominated indivi- 
duals that are still healthy and possess fairly good crowns are preserved. 
The more silver fir among the stems thus spared, the better; and, indeed, 
in mixed forest it is the pre-eminently shade-enduring silver fir that 
would naturally furnish the greater number of such stems. Accordingly, 
only the following are removed by the thinnings : — 

(1) All completely suppressed individuals. 

(2) All canker- stricken silver fir without exoeption. 

(3) All those individuals, which, although they belong to the 

upper atratum of the leaf-oanopy, possess only thin exiguous 
crowns or are soon bound to be reduced to this condition, or 
are badly misshapen or otherwise hopelessly deformed. 

F.— Concluding remarks or thb group ststbic. 

The Siegsdorf forest shows the great superiority of the present 
system over its predecessors. Under them a mixed forest had become 
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almost pare in spite of every effort to miuntma the mixture, hope 
recourse to artificial restocking used to be necessary, and windfalls were 
numerous. Since tbe adoption o£ the group method the mixture of 
beech and silver fir with the spruce is being rapidly restored by natural 
means alone ; artificial aids to regeneration nave become practically 
unnecessary in spite of the severe climate, the hilly grouna and the 
uncontrolled grazing of horses, horned cattle and sheep ; windfalls have 
become exceptional in spite of frequent hurricanes whioh ravage neigh, 
bouring forests under other systems of treatment ; and the cost of timW 
operations, notwithstanding the more detailed nature of tbe present 
treatment, has been diminished. As a protective treatment the system 
has proved itself as safe as the strictest jardinage. 

And indeed the system is really a jardinage without the mixture of 
age-classes. Like jardinage, it never leaves the soil bare and it aeoures 
regeneration not in one continuous mass, but by patches ; and also, like 
jardinage, the operations it prescribes are distributed over a wide area 
of the forest. In Siegsdorf there are at this moment as many as 40 
crops, composing more than one-twentieth of the area, under the group 
fellings This spreading of the operations has been proved, contrary to 
the anticipations of the advocates of clear- fellings and of successive fell- 
ings for regeneration under cover, to be no disadvantage, but even a 
very distinct advantage in the matter of damage by grazing and cost of 
timber operations, both of which have been diminished since the adop- 
tion of the group method. 

It may be urged that the method is suooessful in Siegsdorf because 
the climate there is moist and moisture in the soil never fails at the 
required moment, and that it will not answer in dry localities. The 
argument stated thus really culs the other wny. The group method 
differs in no essential respect from a regulated jardinage, and it is an 
axiom with all foresters that jardinage is successful as a regenerating 
method in all extreme conditions of soil and climate ; and coming baolc 
to the special case of Siegsdorf, the retort is obvious that the other 
methods favoured by the detractors of the group system, were tried, but 
failed completely even in spite of the moisture conditions being propiti- 
ous. 
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II.— FORESTRY IN 5 AXON Y WITH SPECIAL REFERENCE 
TO THE SPRUCE FORESTS OF THE ERZGEBIRGE. 

Although Saxony is a State from the forests of which the Indian 
forester nan draw no directly useful lessons for his work, still, being the 
country of Cotta and Pressler, who have done more than any two other 
men together to advance the limits of forest science, it is well worth a 
visit. Saxon forestry has been reproached with striving too much after 
the ideal, with esorificing sylvioultural to financial considerations ; but 
it is ouly fair to believe that those who have contributed to make it 
what it is, possessed just as much acumen and foresight and grasp of 
principles as its opponents and that they have adapted their methods to 
ito special circumstances of the country. And to come to faots, a sys- 
Wm which produces annually per acre 85 cubic feet of wood (of which 
81 per cent, stem wood and 65 per oent. timber) worth net nearly 17 
shillings (2*0 times the Bavarian and 8*5 times the French figure 1) and 
which gives an average return of 2 89 (maximum 4*48) per cent, on the 
capital value of the forests, cannot be charged with being unpractical, 
especially when we remember that it is now more than 60 years since 
every State forest of the oountry has been under the regime of detailed 
and elaborate working-plans. 

A summary account of the forest resources and organization of the 
State will be interesting. 

Saxony lies between parallels of North Latitude 30°2r and 81°30 
and meridians 11°46' and 15° of East Longitude. It contains an area 
of 5,750 square miles, or less than twice that of an average Indiun dis- 
trict, and a population of 8,508,000 souls. The subjoined table shows 
how the forests are distributed 
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As in Bavaria, the Purest Department forms pert of the Ministry of 
Finanoas, the professional head being an officer designated Oierlamb 
forstmeiiter , the equivalent of an Indian Conservator where there is 
only one snob official in a whole province. Below him oome suooeesivefy 
Oberforrfmeisters or Deputy Conservators (in charge of Divisions), 0$#r« 
forster* or Senior Assistant Conservators (in charge of ranges), and 
Assessors or Junior Assistant Conservators (in charge usually of sub- 
ranges). The organization of the various oharges is shown below. 
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The distinguishing characteristic of Saxon forestry is the mtnuteuoM 
of detail with which every measure of treatment is carried oat. H«hm 
they have not only small ranges, but small working-circles sad email 
sub-divisions of the working.oircle, the sub-divisions being of several 
suooessive degrees. This will be clear from the following. The timer' 
sive sub-divisions of the working- circle are denoted thus : The IlftiM 
means of Roman numbers (I, II, III, • • •)» the second bjjr printed til 
tab (A, B,C . . .), the third by means of printed capital^ with malm 
number (A 1 , A*, A* . . .), the fourth by written capitals J,$ t C, />,...) ; 
the filth by Arabic numerals (1,2, 8), and the sixth and laat by meant 
of small written letters, (a; b, e . . .), so that one Of tkti lavati 
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Btib-divisions would be indicated thus— -III B 1 A 4n?, its area being any- 
thing from a few square poles to a few acres. 

Up to about twelve years ago the soil and looality combined was 
divided into five quality-classes. Experience showed that the limits of 
each quality-olass were incoveniently wide j accordingly the number was 
increased to IS by means of intermediate divisions. The old numbers 
were expressed in descending order by the numerals I, II, III, IV and 
V ; the new numbers are thus expressed, it being found advantageous to 
retain the old numerals in order to show their original limits — I, I/I I, 
11/1, II, II/III, III/II, III, 11I/IV, IV/III, IV, 1V/V, V/IV, V. 

The stock is divided into five quality-clasBes as originally and as is 
done all over Germany. 

One of the objects of these minute divisions of the area and of the 
quality-classes of eoil and locality, on tbs one hand, and of the stock, on 
the other, is to facilitate the estimate of standing material by the eye 
alone, not only in tbe interests of the Working-Plans Branch, but also 
of the Executive Officer. It is astonishing to see how quickly and with 
what near approximation these estimates can be made, after a little 
praotice, by any forest officer possessing no special gifts in this direc- 
tion. 

The great aim of the Working-Plnns is to progressively and ulti- 
mately effect an exact distribution of the age-classes and to assign to 
each period of the rotation an area of equal productive power. Hence 
the minuteness with which the forest is divided up and studied at each 
10-year revision of the Working- Plans. In order to maintain a spirit 
of continuity in prosecuting this object, a new stock map, depicting the 
distribution of the component species and the age and quality-classes, 
is prepared at each revision. Thus, for every forest there is a series of 
maps showing at a glance what it was at the successive 10-year inter- 
vals during the past 60 — 70 years. There is no other Forest Depart- 
ment m the world which can show such a triumph of industry and 
tenacity of purpose. The maps are on two scales, the larger ore, for work- 
ing purposes, being ( = about 13 inches to 1 mile), the other = 

(b about 3 inches to 1 mile) being for quick reference. Their utility 
both for workiug-plan revisions and for executive work cannot be over- 
estimated. For the Lauter Revier, the working-plan of which 1 studied 
in detail, there are 8 such maps, prepared respectively in 1827, 1839, 
1849, 1859, 1839, 1873, 1883 and 1893. That the newest of them 
should, after 86 years of the gigantic progress which has completely 
revolutionized forest science, be constructed on tbe same principles as the 
oldest is a proof of the wonderful genius and intellect of Cotta. 

In addition to the )0-y6ar revision an iateimediito revision at the 
end of the fifth year of the interval is made, which revision is, however, 
limited only tp the portions prescribed for at the preceding revision. 
These frequent revisions and the detailed nature of the werking-^plans 
would induce the belief that the executive officers were reduced to the 
more condition of machines for carrying out every detail of treatment. 
It is not, however, so in reality. Within the portions assigned to the 
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period prescribed for and to each (dan of foiling ordered thee* officer* 
are completely free to lay oat their coapes and plant or sow in any year 
where they judge beet. 

The encroachment' of iron on tbe domain originally occupied by 
timber alone begau to tell unfavourably on the prices of wood more 
than SO years ago. The fall in prices and demand was most marked in 
the case of large timber. Tbe Saxon ForeBt Department was quick, 
perhaps too quick, in adapting itself to the altered state of the market. 
They determined to reduce the rotation for their oonifer forests to 80 
years. As long ago as 1868, tbe relative areas ocoupied by crops 1—20, 
2 1 — 40, 41—60, 61 — 80 and upwards of 80 years old were as 27 t 26 : 
19 : 14 : 14 ; in other words, tbe two youngest age-classes occupied 
each a little more than 26 per cent, of the total area of the forests, 
while the two oldest classes together hardly covered more. Binoe then 
the last age-class (above 80 years) has been reduoed by more than 55 
per cent. The lowering of tbe age of ezploitability to 80 years does not 
prove that in the little kingdom of Saxony no larger timber than what 
can be produced in 80 years is required, but its Forest Department is 
sagacious enough (and in this there is a large compound of selfishness) 
to understand that while it works its forest at a high rate of interest 
and returns a large net revenue per acre per annum, the adjoining 
States of Austria, Bavaria and Prussia will continue to supply the large 
timber required by the Saxon people.* 

In the working of each forest tbe greatest weight possible is laid 
on establishing exploitation units which give a succession of coupes 
satisfying every cultural and economical requirement. These art tbe 
JJtebsziige. Once establibhed, they make it extremely easy to choose and 
lay out the cuttings to be made ip any given year or period, without 
having to run counter to the rules for the succession of coupes or to 
sacrifice a crop before it is quite exploitable or to keep another standing 
too long after it has become exploitable. In their establishment the 
main determining conditions are the direction of the dangerous winds, 
the configuration, gradient and aspect of the ground and the lines Of 
export. Moreover, they must be of convenient size, neither too lar^ 
nor too small. It is thus evident that hiebazUge and the Birtea 
S exploitation of French foresters are in no sense one and the same 
thing. The former furnish a succession of fellings for only a limited 
and indeterminate number of yeais, the letter for nothing more or lest 
than the entire duration of a rotation. Heooe hiebazuge can neither he 
hel^ as having any connection or relationship with the French Jffeqt* 
tationa ptriodiquea, The hiebazuge are separated by permanent cleared 
lines, whjiqh may be regular roads, but are usually used tally as 
temporary export lines, while the adjoining hiebazuge are under elploi- 
tation. 


As die hiebazuge are not yet fully established owing to the f<#e*fc 
being still abnormal, present crops are often required to be *p|ik up 
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either with the object of separating two future kiebsziige or of effecting 
a more normal distribution of the age-classes. In the latter case it 
would be dangerous to begin felling without first opening the line of 
separation and allowing the border trees in the part not jet to be felled 
to strengthen themselves and take a stronger hold of the soil. The 
separating linei which is cut about 20 feet wide, is called a loshieb . If 
not required to be permanent, it restocks itself, having fulfilled its duty 
of enabling a succession of cuttings to be made in the adjoining part of 
the crop. 

To resume what precedes, the Saxon system of managing high 
forests consists in forming small ranges, in adopting very short rotations 
and periods, in allotting to the several periods areas of equal productive 
power, iu making every ten years a complete revision of the working- 
plan, followed at the end of the fifth year by a revision confined to the 
portions still remaining to be worked during the rest of the 10-year 
period and in establishing good hiebszuge. The frequent revision and 
the detailed study of each forest which its minute sub-division allows, 
have rendered possible the drawing up of yield tables based on 1 3 soil 
and & stock quality-classes, so that sufficiently correct estimates of 
standing material can be expeditiously and summarily made with the 
eye, thus making the otherwise longest and most troublesome part of 
the duties of the working-plans officer a comparatively light and 
trifling matter. 1 need soaroely add that the old exploded idea of 
trying to group the area allotted to each period of the rotation into a 
single continuous block and thus force nature into fetters which she 
cannot tolerate has no part in the system. 

None of the working-plans are printed. In the Appendix are given 
the principal headings of a Working- Plan Report and a copy of each 
of the printed blauk forms used therein. The u Prefatory Remarks” 
fiU about 40 pages, aud obviously the majority of them, sinoe they 
describe permanent conditions, are copied without change from the old 
plans into the new one. The appendices are written up in printed 
forms. The real working-plan is Part 111 ; it is here that the details of 
work prescribed, with justification and explanation, are given. The 
whole Report and Proposals are stoutly bound up and form a volume 
of 200—300 foolscap pages This sounds formidable, but all the 
control forms are amalgamated in the proposal forms, so that entries 
are made pari passu with the progress of work and the appearance of 
results. Blank pages are left for the 5-year revision. Thus each 
volume contains complete information (general description of the forest, 
proposals, work done, results obtained, eto.) for the 10-year period to 
which it refers, and 10 each volumes give a detailed and exhaustive 
history of the forest extending over a century. 

1 will now pass on to the spruce forests of the Erzgebirge, the 
broad range of mountains running east and west, the southern half 
of which lies in Bohemia, the northern in Saxony. The country is 
especially a forest one, consisting of densely wooded hills separated by 
richly cultivated valleys dotted everywhere with factories, at a great 
many of whioh wood pulp is made. The establishment of this latte* 
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industry, which uses up 25 per cent, of the yield of the forests, consisting 
for the most part of wood that without it would be sold as mere firewood, 
is of incalculable advantage to the forest management with its short 
rotations. 


The lowest prices obtained for spruoe wood are as under ■ 
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Billets 40 inches long and from 3 to 0 inches middle diameter 17*. £ feet 


It is the last two classes of short pieces and billets of good quality 
that go to the wood-pulp factories. 

Spruce bark is sold for tanning purposes at 87 shillings a 100 cubic 
feet. The open grass meadows are leased at au average of 28 shillings 
an aore. The moie boggy portions are utilised for the production of 
peat. The cost of preparing peat bricks 1 0* x 3* x 8" is 17 pence per 
mille, which sells for 8 shillings, or 19 pence net. 

The forests are situated between 1,100 and 8,970 feet above the sea, 
so that more than half the area is climatically suited for silver fir and 
beech, and the lower levels also for oak. But the principle of the 
largest net revenue per aore per annum and also of the highest rate 
of interest on the capital value of the forests, followed persistently 
during so many decades, has resulted in relegating those species to 
extremely narrow proportions. Broad -leaved species are, however, now 
being encouraged in certain places, especially wheie the smoke fron** 
the factory chimneys and the railway hangs heavy and causes conifers 
to sicken and even to die. In a slope not far from Schwarzenberg 
nearly every tree has been killed by the smoke nuisance. Oberforst- 
meister Tager tells me that the smoke of factories affects forests 
situated several miles distant. The smoke is especially injurious, as it is 
the local brown, highly sulphurous coal that is burnt both ou the rail* 
way and in the factories.* 


The rock in the region oonsists principally of schists and shales, 
with some intrusions of granite and smaller ones of basalt. The soil is 
accordingly very variable, but is generally excellent for spruoe, as is 
proved by the following figures : — 

A coupe 110 years old, on soil of II/III quality only, yielded 
clear felled 715 cubic feet per acre, which sold for £121, the annual 
yield per aore per annum, exclusive of all the intermediate produce, 

• The lame kind of ooal in burnt in the locomotives of the railway running 
through the valley in which Tharandt is .situated. At Tbarandt there is, I believe, 
c.'dy a tingle factory, and yet numerous oooiferB are in a djing oonditioo on both 
sides of the railway for miles. 


D 
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being 65 cubic feet in material and 22 shillings in money. The corre- 
sponding figures for two other areas were : — 

Soil quality II/III, felled At 80 years, yield per sore per annum, matorial 
100 cubic feet, money 28 i. 

Soil quality 1, felled at 75 years, yield per aore per annum, materia] 188 cubic 
feet, money 44s. 

The ratio of the intermediate to the final yield is roughly as 3 : 7, 
proving how close the leaf-canopy is kept. At the age of 80 years as 
many as 000 stems may be found to the aore. 

The magnificent results obtained, as shown by the preceding 
figures, certainly justify the system adopted by the management. The 
figures quoted on page 49 above make it clear that prices increase only 
very slightly above a middle diumeter of 1 2 inches, and as a rotation 
of 80 years suffices to produce stems of this size, there is no financial 
reason for adopting a longer rotation. At present, however, as the 
forests have not yet been brought into the condition desired, there are 
still a certain number of crops of higher ape which have to be cut, 
and the kiebsziige are still imperfect ; accordingly to satisfy both these 
conditions the felling of 80-year and even older crops have often to be 
postponed and otheis not yet 80 years old to be cut. If 1 may be 
allowed to hazaid an opinion, judging from the results obtained when the 
average felling age has always appreciably exceeded 80 years, a slight 
raising of the rotation will not only bring the management of the 
forests more into harmony with facts, but also, without at all lowering 
the annual yield, diminish the trouble and expense of sowing and plant- 
ing by diminishing the area to be restocked each year, I feel certain 
that a rotation of 88 or 92 years will answer. If in some crops, where 
the growth was extra rapid, many of the trees attained the most paying 
diameter before the end of the rotation, there would be no difficulty 
in extracting these trees in the last or two last thinnings, leaving one 
or more of the adjoining smaller trees still in the full of vigour of 
growth 1o fill their place and reaoh in their turn exploitable size, which 
they could not otherwise attain. In this manner the number of trees 
of exploitable size as well as the annual yield would be appreciably 
increased, without at all lowering the rate of interest obtained on the 
oapital value of the forests, I am afraid that it is this bugbear of 
the highest possible rate of interest which makes the working-plans 
direction lull itself into the belief, a certainly erroneous one, that their 
rotation is only one of *80 years. They have had more than 80 years, 
or nearly half the theoretical rotation, in which to get rid of the age- 
class above 80 years, and yet during this long period the residuary 
portion of this class remains practically what it was at the beginning 
of this period. To take the Lauter Range, one of their show places* 
for example, the percentage on the entire stock of this age- class was 9 0 
in 1849, 9*5 in 1859, 7*9 in 1809, 7'7 in 1873, 7*8 (0 1 higher) in 1888, 
and 0*2 in 1893. During the last of these decades the enormous 
extension of the wood-pulp industry has enabled the management to ant 
with increased boldness, but this does not prove that the principle of 
au 80-year rotation is right. If further warrant for what I hare said 
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is required, I have only to mention that in all the ranges I visited I 
never failed to find several crops not less than 80 years old which have 
not yet been cut because the trees are still generally undersized. As 
I have suggested above, it is only necessary to slightly modify the 
nature of the last, or of the last two thinnings, in order to sufficiently 
increase the yield to render it possible to raise the rotation without 
lowering the return per cent, ou capital value. 

It remains now to desoribe briefly the method of treatment. The 
clear fellings are effected as much as possible in bauds of variable width 
which present their shortest dimension to the prevailing dangerous 
wind and suooeed each other in the direction of the quarter from which 
the wind blows. In respect of the wind too many precautions cannot be 
taken for the shallow-rooted spruce. In 1868 the entire crop occupying 
about 37 acres on the brow of a hill was blown down. The usual 
direction of the strong winds is between East and West and N.-N. 
East to S. S.-West. If the coupes cannot he laid out running up 
and down the slope of the ground, they are made to follow oontour lines 
nnd succeed each other from top downwards. In this latter oase, owing 
to the variability of the configuration of the surface, the bands are not of 
uniform width : not unfrequently they have the form of a long acute- 
angled triangle. 

Owing to the depredations of the pine weevil ( Hylobivs Jbietis ) 
grub, which at onoe swarms in the exposed soil on the roots and root- 
stocks of the felled trees and would make short work of any young 
growth that might be introduced before they had disappeared, the 
restocking of the cleared coupe is not undertaken for 2 or 3 years after 
the felling. Even then some grubs still remain in the soil to give very 
often considerable trouble. To get rid of them, thick fresh cub stakes 
are buried for most of their length obliquely iu the ground at intervals, 
and are frequently visited and the grubs attracted by them oaught and 
destroyed. This is also a means of testing whether the grubs have 
disappeared before beginning to restock. The grubbing up of the roots 
and root-stocks is the best way of keeping out the insects, at any rate 
of diminishing their numbers, but it is a measure possible only on 
fairly level ground. 

The felled coupes are either sown or planted up with three-yonr old 
nursery-raised seedlings. The sowings are effected in furrows 4$ feet 
apart, two lines of seeds being sown in each furrow. The quantity of 
seed used is 91b per aore ; but this quantity really gives more plants 
than is necessary, and some of the local officers are of opinion that 
71b would be sufficient. In the case of planting, the seedlings are put 
down 4£ feet apart eaoh way (square planting), thus necessitating 
about 2,400 seedlings an aore. In planted areas repairs are required to 
the extent of as muoh as 20 per cent. : next to none is necessary in the 
sowings, which also alwayB form better crops. The oost of sowing per 
aore is, for the preparation of the ground 18 shillings, for purchase of 
seed 5 shillings; total 23 shillings. The corresponding figure for 
planting ii 24 shillings for the original operation, pins 5 for repairs ; 
total 29 shillings. If the planting costs 6 shillings more per acre, it 
saves three years of time — a circumstance which, where financial oonsi- 
deratdons are all important, cannot be altogether neglected. 

p 2 
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The adjoining coupe is not felled until the young crop iu the one 
last exploited is completely established and safe from all further risk, 
that is to say, until it is at least 5-8 years old. Hence the difference 
in age of the new crop* on two successive clean-felled areas is never 
less than 8 years When nil the hiebsziige have beeu normally estab- 
lished, this will be the constant difference. 

The first thinning is usually made at the age of 25— SO years, but 
occasionally it is required as early as 15 year*. Up to the sixtieth year, 
t.e., during the phase of rapid upward growth, they are repeated every 
five years; thereafter they are effected at intervals of ten years. Even 
these later thinnings cannot he more than moderately severe, firstly, 
because of the heavy snowfall, next, because grass must not be allowed 
to put in an appearance anywhere, and lastly, in order to keep out the 
wind.* The first thinning, which consists mainly in removing all 
the completely suppressed (not necessarily dead) stems is made by the 
woodcutters acting on their own discretion. In subsequent operations 
the selection of the steins to fall must he m ide by tne range officer or 
the suhoidinate in charge of the beat. 

For work in each range a regular gaug of a fixed number of seleoted 
workmen is organised, who are paid by the piece according to fixed 
rates. Each mini works on an average, in round numbers, 250 days in 
the year, earning a t tal of about 525 shillings o *• less than 2s, 2d. a 
day. In spite of the numerous factories, the population, being 
crowded, is very poor, although remarkably laborious, 

Ihe forests are everywhere furnished with a most perfect system of 
roads, which are metalled over o width of 10 1'eet and cost from £523 
to £480 a mile. 

In conclusion, 1 oannot help believing that the heavy expense and 
great risk of artificial regeneration could be avoided by adopting a 
suitable system of natural regeneration. In most respects the Erzgebirge 
region resembles closely that of the outer Alps in which Siegsdorf is 
situated,* and in point of climate it is decidedly more favourably 
circumstanced. If the group system of natural regeneration succeeds 
with such certainty at Siegsdorf, why sh »uld it not succeed equally 
well in the Eizgelirge? 1 was shown a few naturally regenerated 
crops which were cf decidedly inferior quality compared with the 
surrounding artificially created forest. The natural regeneration had, 
however, been effected by the formerly over-vaunted method of succes- 
sive uniform fellings, and it was clear from the strongly branched stems 
and a tendency to a squat habit that unsuitable advance growth 
had been utilised to form the new generation. 

The adoption of the group system would, of course, require the 
raising of the rotation to at least 100 years ; hut as in that method the 
largest trees of the crop under regeneration, which would be oommenoed 
at about the age of 75 years, would be always cut out first, enabling the 
smaller, but not less vigorous, neighbouring stems to put on the full 
rate of diametral increment, and similar operations would be, carried on 
simultaneously in several crops, the current rate of growth would be 
mor* than maintained throughout the 20 — 25 years of the regeneration 


* Soe Report on Forestry in Havana, pageB 34 et seg. 
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pei iod of every crop and the heavy expense of restocking and the 
constant struggles against the pine weevil avoided The present cost 
of sowing mounts up in 80 years, at only 2 per cent, compound 
interest, to 166 shillings, or an average of a little over 2#. per acre per 
annnm. The smallness of the ranges is favomahle to the adoption of 
the group method, requiring as it does more skill and constant close 
attention than the very simple system of clear fellings with subsequent 
artificial restocking. It is lucky that the insect devastations which 
have attained such enormous proportions since the last 30 years in the 
artificially created conifer foiests of Germany have nut yet reached the 
Erzgibirge; but who can tell how soon this happy immunity may not 
cease ? 
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APPENDIX. 

Principal Headings op a Saxon Working Plan. 
TABLE OF CONTENTS. 


Pabt I. — Pbbfatoby Rbmabks. 
General introduction. 

A. Area. 

B. Extraneous physical conditions.— 

1. Situation, configuration and aspect. 

2. Books and soils. 

C. Crop— 

1. Speoies and kind of crop. 

2. Age-cIasBes. 

3. Classification according to quality and age. 

4. Quantity of stock. 

5. Relative distribution. 

I). Previous work and its results — 

1. Principal exploitations. 

2. Intermediate exploitations. 

3. Total yield of material. 

4. Yield in money. 

6. Sowing and planting. 

Pabt II.— Tahttlab Appendices. 

A. Area and crop register. 

B. Soil statement. 

C. Stock statement. 

D. Table yield according to class of soil. 

E. Past yield. 

F. Yield for ensuing 10 year peiiod. 

G. General rules to observe. 

Past III.— Pboposals. 

A. For the fellings. 

B. „ >, restocking. 


Part I —PREFATORY REMARKS. 

In these remarks the chief importance is laid on the classification 
of the soil and crop in order to devise correct yield tables and compare 
the possible (normal) yield with the actual yield. Hence no detail 
bearing on this subject is omitted and the progress of the forest 
from decade to decade is closely compared. 
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BEILAGE A. 

FLA CHEN tjnd BESTANDS REGISTER 

VOM 


(Entlmltend den Befund beiin Beginn dee Foret jahree ) 
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ABKtTRZUNGEtf, 


a. 

= alt 

abw. 

s= ab^echsolnd 

filt. 

= alter 

Ah. 

= A horn 

Ak. 

sc Akazie 

And. 

= Auflug 

Apfb. 

= Apfelbaum 

Ah. 

= Aspe 


Bi. 

= Birke 

Bl. 

= Bib BBC 

Bu 

= Buohe 

dav. 

= daron 

drgl. 

= dergleichen 

degl. 

= deglesiohen 

Eb. 

= Eberasche 

Ei. 

= Eiohe 

«. 

= einige 

eiz 

= einzelne 

Erl. 

= Erie 

Each. 

= Es<he 

Pi. 

= Fichte 

Elb. 

= Faulbaum 


Ha. 

= Hasel 

Hb. 

— Hornbaum 

Hoi. 

= Hull under 

Hat. 

= Horst 

llRtw. 

= borstweis 


i. = ]ang 

jahr. = |ahrig 

juog. s junger 


Ta. 

= Tanne 

tls. 

= teils 

tlw. 

= teilweis 

Trb.-Ei 

.= Traubeneiche 

Trp. 

= Trupp 

trpsr. 

= trnppweis 

u 

— and 

tibh. 

= Uberhalter 

ubgh. 

Utb. 

= ubergehalten 

= Unterbau 

utb 

= unterbaut 

(untergebaut ) 

ntdi. 

= unterdiuckt 

Uth. 

= Unterholz 

utpfl. 

= unfcerpflanzt 
(imtergepflanzt) 

Uts. 

= Unteraaat 

uta. 

= untereat 

(unteTgeiat) 

utflt. 

— unterntandig 

Utw. 

= Unterwuoha 

utw. 

= unteriruobsig 

V. 

= von 

V]M. 

= Verjungunge- 
klaaee 

Vorw. 

= Vorwnohs 

vorw. 

sc vorwiiohsig 

Waoh. 

ss: Wachholder 

Wchh. 

s s Weiobholzer 

Wei. 

= Weide 

Wki. 

=s Weymuthskie- 
for 

l. sc WeiBserle 

Wes.-Er 


Zki. 

= Zirbelkiefer 

ZwB, 

= ZwiMobenwuobs 

ZWBW. 

= zwiaohenwuoh- 


sig 


Kaa 

= (Edel-) Kaatarie 

Kiefer 

= Kiefer 

Krki. 

= Krummholzkiefer 

Kraohb 

= Kirachbaum 

La. 

= Larche 

Lb. 

= Laubholz 

Lin. 

= Linde 

m. 

= mit 

Mitw. 

= Mittelwald 

Na. 

= Nadelholz 

Ndw. 

s= Niederwald 

Obh. 

= Oberholz 

obat. 

= oberetandig 

Pa. 

= Pappel 

plw. 

= platzweia 

Rd. 

= Rand 

Bde. 

= Raumde 

Eh. 

= Reibe 

rhw. 

= reihenweis 

Rkaat. 

= RosakaBtanie 

Rii. 

= R lister 

Sob.-Erl 

i a Scbwarzerle 

Sohki. 

= Sohvrarzkiefer 

Ski 

a Sum pf kief er 

Stoke. 

= Stookaneeohlage 

Stl.-Ei. 

= Stieleiche 

Stll. 

= Srelle 

Htllw. 

= BtellenweiB 

Strf. 

= Streifen 

Btrfw. 

= streifenweis 
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Thanks to the abbreviated technology 
given on the opposite page, the descriptions 
of the compartment# are very brief j that 
of 99 oat of 100 not extending beyond 
two tinea. 

The largest division of a forest is the 
Section (=what comes on one sheet) and 
is denoted by Boman numerals I, II, 
111 , 

Then each separate (standing by itself) 
block is denoted by printed capitals, and the 
first order of sub-divisions of blocks by 
means of index numbers over the Block 
letters : thus A 1 , A , A 8 . 

The further divisions are indicated by 
written capitals (A, Arabic numerals 

(1,2,3,...) and Bmall written letter-fa, b, o,...) 
in defending order. What is denoted by 
Arabic numerals is the equivalent of the 
“ parcelle ” oi the Nancy School, the small 
written numerals thus signifying the same 
thing as the " sousparoelle,” whioh may 
contain from a few area to 9 and even 
more hectares. 



Altersklame- 
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BEIL ^GE B. 

ST A N DO RTSTABELLE 

MIT 

UEBEESICHT DEE ZUWACHSVEEH&LTN1SSE 


TOM 
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BEILaGE c. 

KLASSEN UND HOLZVORRATSttEBRSIOHT 


VOM 
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BEIL AGE D. 

BONITIERUNGS-SKALA. 
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OberirdiscAe Be stand smasse in Fell meter n pro Hektar . 
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Oitriiiiwh « Betla*dtma»H <• Fcitmetern prt IJetfar. 
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OberirdiscAe Beetand* matte in Feetmetern pro Hektar. 
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BEILAGE E. 

ABNUTZUNGSTABELLE 

VON 


N. B — The data to be entered in this statement are given for successive year* 
if possible ; otherwise for 10-year periods. 
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(1ESCHLA0EN : 

OaitllKJAHBIS. 


Stooxbolz. 
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BEILAGE E\ 


ZWI8CHENNUTZUNGSTABELLE 


VOM 


Rtvifca 
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BEILAGE F. 

ETATSBEGRttNDUNG. 


2V.B.— In this Appendix the whole subjeot of the tieatment is consideied end 
dieonesod in great detail. 
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BEILAGE G 

Allgem einE wiuthschaftbhegeln, 

1. In die zum Hieb gesetzten Bestande aohieben siohnioht selten kleine vorspnngende 
Flachen von Oiten ein, welche mcbt zum Abtueb vorhegen. In soli hen Fallen brauohe 
man enh bei den Hauungen mcbt angRthch an die auf den Kaiten angegebenen Be- 
Btandslimen zu balten, sondern deigleioben unbedeutende Ecken konneu, ebenso wie 
etwa anwtoBBende unterdruokte Bandei und Hoiete mit hinweggenommen warden, not 
angemefieene Sthlaggrenzen zu erlangen 

2 Es ist mcbt noting, bei nur thulweis zum Hub gaBtellten Oiten Rich pemlich 
etreng an die nu Hauuugfiplane rnthaltenen Fkdien ?u buiden, eondern man kann naok 
Befinden etwas mulir oder wungoi nehmen, wie dies erne uber die fiaglioben Orte 
zu leg ndo gate Sohlaggrenze ertoideit, 

3. bei Auswahl und Feststcllung dor zu veijungendon Orte iat eobon inaoweit, 
als es die Behtandsverhaltmsso orlauben, damuf Bcdacht gonommen worden, groeee 
Hiebsflacben mi ZuRammenhange zu veimeiden utd duicb Heintdlung kleinerer auf 
das bessere Gedeihen der Kulturm uirken zu konnen Abor auoh duicb eine augemes- 
sene epicielle Veitheilung der zunaobut zum lliebe voiliegenden Orte lasst eioh nooh 
viet zur Erieickui g dieses Zweokes tbun, namentlicb dtuluich, da«s man die zur Hauung 
gestellten grosseren Bestande und unter diesen vorzngsweiflto diejemgen, welobe mebt 
an action vorhandene grosse Kulturflfichen grenzou, zunachst in Anhieb mmmt, deu 
Abttieb dei kluneien Orte iiber els due Mittal booutzt, um in den grosveren IliebsAachen 
die Solilage i mmal langor ruhen lessen zu konnon. Im Uobugen ist ea besser, den 
emzelnen Jahie'-Bchlag etwtiB giossBi anzulegon, »ls 7U oft emen neuen anzuieihen. 

AuHgenommen von obigei Bentimmung Bind die Loslnebe, deren Ausfuhrung m 
der Kegel moghchft rasuh zu erfotg<n bat. 

4 Abgeaehen von den 7ur Vorverjungung bestimmten Pestanden daif auRierliatb 
dee nwhston JahiesBchlageR in den Hiebsorteu nui dann gtlicbtet werden, wenn ea Bich 
mn die Begunstigung tauglichen UntcrwuchBes handelt, welolien n an zu erbalten 
wtinscht, woboi die Abgabe von unigen wenigen fetammen beaonderer Qualitbt 
auch auH Bputer an die liciho kommenden Sohkigcn mobt abgeechnitten sem aoll. 

5 Unter Duicb forstung ifit zu verstohen 

(а) in geRchlosseneu Jungoiten odei Stangenholzorn, auch wenn aie erst noch 

in das Stadium dei Keimgung untieten, die syfitematisohe Entnabme 
7 unacbat der unterdiucktcn, und boheriBchten, in sehr dicht eiwaohaenen 
Jui gotten aucb hensebender Stammindividuen, ebe dieselben abstandig 
und wemger brauchbui werden, oder ganz ungenutzt verkommen, im 
WeBentliclien also soldier Exomplare, welobe uberhaupt rum dauernden 
BeatandesBchlusa mcht beitragen bez mcbt erfoiderhcb Bind, durob deren 
Entnabme vielmebr diener, sowie die Beschaftenheit und der Zuwaobs 
des Haaptbestandes mcbt nur niclit gefabrdet wird, sondern beides, bei 
der alBdann vorausHichthob durob verrnel rten Liobteinfall eintretenden 
roiobliclieren Blattentwickelung und Beantung Rich ateigern kann. 

(б) in alteren, namentlich abor in solchon dor Haubarkeit uch nfthernden Orten 

in welchen die lektzgenannte Entwickelung mobt mehrin Auaaioht ateht, 
lediglicb die Entnahme derjemgen Starnme, die weder zum Beetandc- 
BobtuRB, nocb zum Bodena:butz weitet beitragen, also m der Hauptaaehe 
der vollig uuterdruokten Individueo. 

Es wird darauf zu balten sem, daw die in den Wirthscbaftsplanen zur Durobfowfe- 
ung angeaetzten Orte auch wirkhch durchforstet werden Deebalb let diese Maseregal 
aetbet danu durohznfuhren, wenn dabei eme Etatsuberachreitung zu befurobten eteht, 
nnd iat in solobem Falle lieber eine angemeuBene Hiebsflaobe in Beetaoden betserer 
Bonitat zuiuokzulaBsen 

Dabei wird angenomraen, dass das g’wonnene Material anoh verwerthbar sei, 
indem Durob forstungen, welobe einen groaseien Auf wand veruraachea and bei denea 
die Koaten durch den Eilos von dein verkanften Material moht gedeckt werden, nnrin 
beionderen Fallen uud mit Genekmigung des Komgl Finanz-Mmisteriums zulaaeig 
eraoheinen. 



Ueberall dagegen, wo sobwache Holzsortimente Absatz finden, sind ansser den 
Beatanden III* und IV. AlteraklaBse nammtlioh auch diejenigen der II. Altersklasse 
an durohforsten, weil in diesen der Nutzen der Durchforttun^ in Bezng auf die 
Vermehrung dee Zuwachses an dem stehenbleibenden Bestande moht nur am grossteu 
ist, sondern auch die Holzsortimente, welobe hierbei gewonnen werden, znm grossteu 
Tbeil, ohne irgend eine Einnahme fur die ForstkiiRBe zu gewahren, verloren gehen 
wiirden, wenn die Durchforstung unterbliebe, wiihrend aolches in den Orten IV. 
Altersklasse, des nabe beroratehenden Abtriebea wegen, eeltener zu befiirohten ist. 

Beziiglioh des Licbtnngggrades wird nur bemerkt, dam — wenn nioht. besondere 
Umstande, z. B. anner.leioht verodender Bodon, sehr diohter zeitboriger Bestandes- 
aehlnsa eine sobwache und in kiirzeren Zeitraumen wicderkebrende Entnahme rdtblioh 
eraoheinen lessen — die Durchforstung in einer solchen Starke auszufiihren ist, 
dass eine friihere Wiederkehr derselben, als nach 5 Jahren, nioht erforderlioh wird. 

Alle naob Siiden nnd Westen liegenden Bentandesmume sind, sofern eine Eeini~ 
gung noch nicht eingetrcten ist, langa der ausseren Grenzen, der Wirtbsobaftsetreifen 
nnd breiteren Wege und der znm Forstaveal gehorenden K elder und Wiesen, &o. boson* 
ders stark zn durchforaten, um auf diese Weise die Mantelbildung zu befordern und 
eine grossore 8ioherung gegen Sturm scbaden za erlangen. 

Uberall dagegen, wo der Destand aich beveits gereinigt hat, wo also dieser Vortheil 
nioht mebrerreicht werden kann, sind dienacbden genannten Himmelsgegenden hin 
gelegenen Bander 10—15 Meter breit undurchforstet zu Jameu, order wenigstens mit 
auaserster Yorsioht zu durchforBten. 

Dbrigenakann in dem Falle, dans der Zustand einzelner Orte im Laufe der Zeit 
siob wesentlioh verandert hat, ea ebeuBowobl rathlich werden, auch noch andere ala die 
im Durohforstungsplane enthaltenen Bestande zu durohforsten, ale umgekehrt den 
einen oder anderen der zur Durohforstung ange»etzten Orte mit dieser Maearegel zu 
Teraohonen. 

6. Duroh reobtzeitige und sachgemaHSe Lauterung, durch das Znvuoksobneiden der 
Sohutzholzarten, sobald und inaoweit aie schiidlioh wirken, duroh Ausschneiden wuchern- 
der Unkiaiiter mit einem Worte : durch fleisaige Beatandespflege ist die Kntwickelung 
der iungen Anlagen moglichst zu fordein. Bei alien diesen Arbeit en ist auf die 
Krhaltung nnd Vermehrong der Bodenkraft ein grosses Gewicht zu legens. 

7 . Im Anschluss an den, in Bezug auf die Durchforstung der Bestandesrander 
unter Punkt',5 auagesprochenen Grundsatz ersobeiut es zweoktnasig, bereits beiir Anbau 
denaelben zu berucksicbtigen und demgemriss Kulturen, wolche an solchen Stellen aus* 
znfuhren and, weitlaufiger (mit grosaeren Abstiinden, und am vortbeilbaftesten im 
gleiobseitigen Dreieokaverband) als sonst iiblioh, ebenfallB 10—15 Meter breit vom 
Kande herein, anzulegen. 

8. Inaoweit nicht uber die Freistellung von nicht berainten Chausaeen, Strassen 
und gebauten Wegen besondere Anorduungen bereita bestohen, wird beHtimmt, daaa 
an alle gebaute nnd uberhaupt besonders wiobtige breitere Wege kiinftig nicht naher 
heran kultivirt werdn, ala dass die naohsten Pflanzen 8 Meter (inch der Graben) von 
dem Planierande entfernt bleiben. Bei denjenigen gebauten Wegen, Straaaen, Ac., 
welch e in der Bicbtung von OBt naob West verlaufen, ist auf der Siidaeite der Wege 4 
Meter und auf der NordsePe 8 Meter als Entfernnng der evsten Kulturreibe vom 
Plenierande festzubalten. Bia zu dieser Hreite sind such uberall, wo junge Orte 
anatoisen, die sich noch nioht gereinigt haben und boi denen mitbin die Mogliohkeit 
zur Bildung kiinstiger Randbauuie noob bestebt, uuverweiit die notbigen Raumungen 
vorzunehmen. Ebenao empfiehlt es siob, an die Grenzen der Felder und Wiesen, auoh 
wenn letztere nioht zum Keviere gehbren, in der Regel nioht libber als ca. 4 Meter 
heran zu kultiviren. 

9. Beim Absobneiden der Rauroe ist die Ausb?nte an Derb bez. Nutzbolz durch 
die mogliohste Anwenduug des Tiefabsohnittea zu vermehr a n. Die Stookbdhe von 0,5 
Meter ist nicht die vorgesohriebene, sondern nur das zulassige Maximum deraelben, 
Welches, auanahmsweise durch zwiugende Umstande veranlaast, in Anwendung ge* 
braoht werden darf. Dass an steilen Haugen, an den Bestandsranderen von Los-und 
Durohhieben, sowie bei Einzelnutzungen ohne Auanahme die Baume hart an dem 
Boden abzuschneiden sind und die Stocke nicht gerodet werden diirfen, ist selbetver- 
stkndlioh. 

10. Das Bepflanzen der Beetgange in den Wanderkampen zur Pfknzenerxiehnng 
hat sogleioh bei der Aulage zu erfolgen. 
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Part III. 

SPECIELLER WIRTHSCHAFTSPLAN. 

{The Working Scheme ) 


N. B . — The working scheme does not fix thB aitos for nny of the fellings, their 
selection being left entirely to the discretion of the Executive Uihcei, who lays out 
his coupes and plants or sows wherever he judges best. 
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Rev ier 

HAUUNGSPLAN, 

AUF DIB 

Jahre 18 b.m. 18 

(Prescriptions for entire 10-year period .) 
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ABTR1 EB9N UT2UN0 











ZWISCHENNUTZUNG. 


Die Zwischennutzungen hat man fur das Jabvzehnt 18 mit 


vernnschlagt. 

Diese Masse wird zu erlangen sein ! 

(1) durch die an Bruch-und diirren Hdlzern pp. sich ergebenden 
zufalligen Nutzungen ; 

(fc) durch die regrlmassigen Durchforef ungen inBbesondere in 
uachstehemieu Bestanden. 


Bbmbrkung.— In den Bestauden, von denen nur Tbeile zur Durch- 
foretuug angesetzt sind, kommen entweder Partieen vor, welche liicht 
durchforstung^bedurftig sind, oder man hat dieselbeu tbeilweia zum 
Abtrieb bestimmt. 
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ZWISOKEH 


Duiobvobbto aes«Pi*Aw. 


Fontort. | 


Fl&oha. 



BegUndtart. 
Altar* and 
BonititakluM. 

gam 

Oder 

BCMEBXUirSBN. 

Beaeiohnong. 

daron, 

ha | a 






101 











ZWISCHENNOTZUNG. 
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JlHRLlCHER ETAT fur die 


als 


Jab re 
Festmeter, 


fm Laubholz und 
Nadelholz, 


8. w, o. 

welche zu verscblagen siud mit : 

« • • 

als 

« • • 


fm Derbholz, 

fm Laubholz und 
Nadelholz, 


woruuter 

» 


s. 


o. 


als 


• • • • 


fm Nutzholz, 

fm Laubholz und 
Nadelholz, 


und mit 


e • 


als 


Hie luber 


S. w. o, 

• • 

als 


fm Beisigr, 

fm Laubholz und 
Nadelholz. 

rm Stookholz, 


S. w. o, 


rm Laubholz und 
Nadelholi. 
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SPEC1ELLER KULTURPLAN 


AUF U1B 


JAHRK 


VON- 


BIS MIT- 


VOM 


(Prescription* for 5 years.) 
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III. — THE FOREST OF V1ERNHEIM, GRAND DUCHY OF 
HESSE. 

Forest Regeneration with Simultaneous Field Crops. 

Underplanting , with Plenary Thinningt. 

Befobb describing the system of treatment followed in the forest of 
Viemheim, it may prove interesting to give a few statistics regarding 
the State in which it is situated. 

The area of the State is 1,898,183 acres, of whioh 592,151, or nearly 
32 per oent., is forest. The forest area is thus distiibuted according to 
ownership — 

Belonging to the State . . . 164,087 acres or 27‘7 per oent. 

„ „ Communes . • 232,687 „ or 98 5 „ 

n n Privato Individuals . 204,777 „ or 83’8 „ 

Both State and communal forests are under State management and 
grouped into 73 Oberforttereien or Ranges controlled by 6 Oberforst- 
meisters, who have under them respectively 14, 13, 15, 10, 10 and 11 
Ranges. The Oberforstmeisters are under the direction of a State Coun- 
cil of 7 members, of whom three are foresters, two financiers, one a 
lawyer and one an official in charge of mines. One of the three forest 
members is the Forest Director and is ex^ofllnio President of the Council. 
Thus, irrespective of Astietents, who become Oberforsters as vacancies 
occur, there are 82 professional officers of the highest education and of 
long experience for the management of 604 square miles of forests. In 
India we have not this number for the same area even when we include 
every one down to the lowest guard. The average- size of a range is less 
than 9 square miles. Until 1st April of this year there were 9 Ober- 
foretmeisters. 

The gross forest revenue of the State for 1894 was 1,848,712 
marks = £02,435 or an average of Hi. 2d. per acre. 

The Forest of Virrnheim. 

This State forest, extending over 7,094 acres, is situated in the plain 
of the Rhine basin about 330 feet above the level of the sea. It 
stretches over rolling sandy downs. The soil is mostly Bilioious sand, 
especially on the higher undulating ground, which is hence only suitable 
fop pine. The depressions are suited also for oak and beech. 

The Commune of Viemheim possesses the following rights r— (1) to 
take as mneh as it can use of the branch wood, roots end root stocks of 
pines ; (2) to reoeive 176,750 stacked cubic feet of firewood in addition 
to (1) ; (3) to appropriate for bond fide home consumption all non- 
timber-yielding species, in other words, all save oak, pine and spruce ; 
and (4) to graze oattle, pigs and goats. Cattle are no longer sent out 
into the forest, as their manure is too precious to be lost. The number of 
pigs varies from thirty to forty and the goats sometimes exceed 60. The 
commune originally possessed rights also over the timber trees, but these 
were extinguished by paying it a compensation of £2,080. The 
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extensive rights with which the forest is burdened effectually prevent the 
adoption of the best mixture of species, for everything must be done to 
exclude, as much as possible, species other than oak, pine and spruoe, and 
when, under a sylvicultural necessity another species, such as beech, has 
to be introduced, it must be kept down so as to ocoupy and utilize bb 
little of the soil as possible. 

The problem was an extremely difficult one, but it has been grappled 
with great skill, and the following solution has, for the present at least, 
been adopted. The extensive cultivation of spruce in such a soil and at 
such a low elevation is out of the question. So that there is no choice 
but to grow oak and Scots' pine ; but neither of these species is a soil- 
improver, and the naturally mediocre and dry soil of the forest must 
deteriorate unless a soil-improving species is mixed. If such a species is 
to be introduced simultaneously with oak and pine, it> must necessarily 
occupy a considerable amount of space both in the soil and in the leaf- 
canopy to the benefit of the commune and the disadvantage of the State. 
It must, therefore, be introduoed only after the oak has taken complete 
possession of the soil and stands well above the ground. Hence the 
species must be a shade-enduring one, and not only this, but also cap- 
able of being kept down in little more than the condition of a mere 
ground-covering to protect and enrich the soil. The choice has there- 
fore obviously fallen upon the beech, which is accordingly underplanted 
when the oak and pine are about 40 years old, and is cut back for 
coppice as often as it reaches a diameter of about five inches, so that it 
has no chance of ever competing with the over-topping trees of the eco- 
nomically more valuable kinds. 

The introduction of the beech so late as 40 years after the forest has 
grown up, has no disadvantage for the soil, because up to that age oak is 
able to shelter the ground more or less effectively. 

The question of rights also places the pine under a great disadvan- 
tage ns compared with the oak, for whereas every bit of the oak, except 
what may have to goto make up the annual right-holders* 170,760 
stacked cubic feet, belongs to the State, the wants of the commune, 
which is a prosperous, growing borough, may increase to the exteut of 
requiring all the firewood the pine can yield. 

But the pine labours under another very serious disadvantage whioh 
of itself would suffice to make it yield the plaoe to the oak wherever 
this species could grow and thrive. It has, besides the numerous fungus 
diseases to which it is subject, a bost'of most destructive insects to whioh 
it hopelessly succumbs, the Trachea piniperd a, Bombyx pinivora, Liparis 
Mouacha, Fidonia pint aria, Sphinx Finatiri , etc. Thousands of aores 
of dead and dying pines are a sufficient warning to deter any one from 
growing pine pure or even on a large scale, although its wood sells just 
as high as oak and it grows very much faster (produces 170-n-J.fiQ e.ft 
per acre per annum against scarcely 80 q.ft, of the oak)* 

Henoethe pine is grown, where the soil is not merely suitable for 
it alone, principally and even exclusively as a nurse, as tbe oak is unable 
to stand the severe frosts which prevail. Moreover, as the pine is a 
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rapid grower, it helps to a considerable exteat to push up the oak fueler 
than this latter would get on of itself. 

Having now explained how the forest officers in charge have, by 
very skilful! observation and reasoning, come to select the oak as the 
principal species for the forest, the pine as a nurse, and the beeoh as a soil 
preserver and fertiliser when the oak is too old to continue to perform 
that r61e, I will describe the procedure followed. 

The regeneration is effected by means of a clear felling immediately 
followed up by the sowing of oak and the planting of 1 year old 
pines in lines 1 metre (nearly 40 inches) apart, the intervals between 
the lines being sown with field crops — potatoes for the first two years, 
rye in the third year, at the end of which the forest seedlings are found 
to be strong enough to struggle up through, and suppress, the little grass 
that comes up when the field cultivation has been abandoned. The con- 
stant hoeing and weeding requiied dunng the first two years for the 
potato crops cleans the soil so thoroughly that haidly any weeds are able 
to introduce themselves befoie the forest seedlings meet their crowns 
and close up over the ground. Even broom and heathei, in spite of the 
sttongly silicious chaiacter of theBOil, are to be seen only in one corner 
ol the whole area and theie the forest growth has not been quite success- 
ful Moreover, the high cultivation which the soil undergoes enables the 
seedlings to push up with great rapidity. This system of -jonobining 
an agricultural crop wibh young forest growth 'in Geiman Waldfeldbau 
oi Landwirth^chaf dicker Zwtsckenbau) is known by the name of its 
author, Kernheim. 

Until recently the lines of oak and pine alternated, one of oak, then 
one of pine, and so on. But owing to the much more rapid growth of 
the pine and the consequent trouble of preventing it from suppressing 
the oak, the system now followed is to alternate two lines of oak with 
one of pine. The lesult is also a great saving in the cost of regenera- 
tion, for the planting of the pine is a much mow! expensive operation 
than the mere sowing of acorns. To reduce the cost still further,, the 
pines in each line are now put down as much as H metres apart (origin- 
ally they were planted very much closer together). As regaids the lines 
of oak, the aoorns are sown almost touching one another, so that the 
seedlings oome up almost in a continuous line. 

The pines push up so rapidly that it is not long before the forester 
has to step in to save the oak from suppiSBSion, and be has to return for 
the same purpose at frequent intervals. The first operation is undertaken 
as soon as the pines begin to press up against the oaks and consists in 
cutting down the branches of the pine 
vertically, as indicated by the dotted lines 
in the diagrammattic sketch opposite 
(very graphically designated in German by 
the term Coulugenschlag). In the next 
few years the pines have not only spiend 
out again, but have even veiy much over- 
topped the oaks. This time the meie 
shortening of the branches would not 
snffioa, and it is necessary to head down 
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the pines to about four feet below tbe level of the oaks ( Kopftchlag ). 
Even after this second operation the lateral branches of the pines bend 
upwards and pusty on past the oaks, so that in a few years a second 
heading down becomes urgent. The first heading down is effected 
between the age of 12 and 18 years, according to the rapidity with which 
the young trees have grown, and the oak is sometimes not Bale until 
after the third such operation. The vigour and vitality which the pine 
displays are quite remarkable ; a delay of two or three years in the 
Couliisentohlag and first Kopftthlag is sufficient to throw back the oak 
hopelessly. Indeed the behaviour of the young pine is more like that 
of a rapid-growing shade-enduring species : the pine branches push them- 
selves forward into the oak crowns and develop with the utmost vigour 
even when, through being headed down, the pines are much below the 
level of the oak. 1 saw some compartments where the necessity of 
cover for game caused the Coulissentchlag to be put off for a few years 
with tbe result that, in the opinion of the Oberforeter, it iB now too late 
to do an> thing to save the oak ; the pine has thus been left to grow on 
undisturbed aud will not be long in completely killing out tbe oak. 

Towards the fortieth year of the crop, when the leaf-canopy has of 
itself opened out a little, beech is underpinned, aud, as has been said 
above on page 110, it is cut back for coppice us often as it reaches a 
diameter of about & inches. 

Tbe ordinary thinnings are followed, at about the age of 80 years, 
by a pretty severe one termed Nachlichtungshieb* , which is made with 
the object of securing rapid diametral increment for tbe trees in the 
upper storey, the beech in the lower storey being now quite competent to 
shelter the soil. At the age of 100 years the ciop is cleared and the 
whole process is begun over again. 

In the areas where pine almost pure has to be grown on account of 
the nature of the soil, the rotation is 120 years. 

The yield of wood per acre per annum is 86 cubic feet, worth on an 
average 15s. 9$d. net. If the price of the agricultural crops, etc., be 
added the net return per acre per annum is about 16s. 2d. 

Below are given the net prices obtained last year : — 


Timber 


Fire- 

wood. 


Split 


Root- 

stocks. 


Oak spars (Oak is too young yet to 
yield taw timbei ) 

Pine spars and logs (all fit for sawing 

up) 

f { Beech (not large enough to be 

Bplit up) . 

Oak .... 

Pine .... 

Round • • • 

lit : : : : 

? Beech (none yet) . 

< Oak (soaroely auy) 

(.Pine .... 

( Oak . 

Faggots j 

C Pme .... 


674d.) 
6*76d. ) 

i*. Id. [ 

*. lld.J 

ir 


per cubic foot. 

per 100 staoked 
cubic feet = 70 
•olid eubie feet. 


10 *. 

17*. 

16*. lid. ■) per 100 staoked 

IS*. 7 d. > cubic feet s 60 
11*. lid. ) solid cobra feet. 

S per 100 staoked 

V oobio foot =s 60 
6* Id. ) solid cubic feet. 
It. Sd.S per 100 faggot* 

> = 70 solid cubio 

6*. 2d.) feet. 


• Styled Plenary Thinning in my Manual of Indian Sylviculture. 
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The mean net price per oubic foot obtained for ail classes of wood 
during the 16 years from 1880 to 1895 bas been l*836rf. This year 
it was 2'037(/. 

The present system of management dates only a few deoades back, 
and when the oak has had time to attain large timber dimensions, the 
results will no doubt be appreciably more favourable. 

Application to Tndia. 

The system of raising two or three agricultural crops with forest 
seedlings would with very great advantage be adopted in the large 
stretches of more or less pure teak in the Central Provinces to replaoe 
the present coppice teak, deteriorated through centuries of Pahya and 
forest tires and abusive exploitation, by a new crop raised entirely from 
seed. The present degenerate crop attains a height of only 40 to 60 feet; 
a new seedling crop would certainly push up at least 15 feet higher and 
thus yield valuable sawing material, whereas now we hardly get any- 
thing better than poles and thick posts. 

The forest growth being cleared and the soil prepared by the end of 
the hot weather, rice or Indian corn or Sesamum should be sown iu the 
first succeeding rainy season. In the next year the agricultural crop 
should be only a cold weather one, so that at the commencement of the 
rains, the land being thoroughly ploughed up, teak seedlings just ger- 
minating may be planted out 6 feet apart in lines 12 feet apart, an 
intermediate line between two consecutive ones of teak bein^ sown with 
some hardy, quick-growing, soil-improving, marketable auxiliary species. 
The object of the cold-weather field crop will be to protect the young 
seedlings from frost. In the third rains Cajanus indicus eoald then be 
sown, in order not only to keep down weeds daring the rains, but also to 
serve as shelter against frost throughout the ensuing cold weather. The 
forest seedlings, now two years old and enjoying the full benefit of a soil 
cultivated for three years, will be ready to make a vigorous start up- 
wards on the first fall of rain and get beyond the reach of weeds, pro- 
bably almost closing over the ground by the beginning of the cold 
weather. 

The above are the broad lines of work ; the details could be easily 
arranged to suit local conditions. In any case the cost of the forest 
regeneration would be almost, if not entirely, covered by the sale-value 
of the agricultural produce, while the fellings would yield a considerable 
revenue and a new crop will have been created which will rapidly grow 
np into the most valuable timber. The present degenerate crop jb quite 
incapable of making any improvement, preserve it as long as we may, 
and to keep it standing is merely to sink money without prospect of 
any return. 

Indian Foresters will be interested to learn that it was here at 
Viernheim that our late distinguished Inspector General, Dr. Schlich, 
made his dlbut as a Forest Officer nearly a third of a oentury ago. 


H 
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IV.— BADEN AND THE BLACK FOREST. 

A SPECIAL KIND OP GfiOUP TflEATMENT. 

The Grand Duchy of Baden, possessing an area of 5,828 square 
miles, is essentially a hilly country lying on the right bank of the 
Rhine from the lake of Constance to Mannheim and situated between 

S ara 11 els of North Latitude 47° 35' and 49° 50' and Meridians of East 
jongitude 7° 25' and 9° 60'. Its length from North to South is about 
190 miles ; its breadth is very variable, being greatest in the south 
along the Rhine (90 miles) and less than 20 miles between Baden Baden 
and CarUruhe. The greater part of the country is included in the 
region of the Black Forest, which forms the massive block of hills in 
the angle made by the course of the Rhine, which, after flowing almost 
east and west on leaving the lake of Constance, bends northwards at 
Basle. The highest point of the Black Forest is the Hornisgrinde 
(8,824 feet). 'Ihe climate of the entire region is a cold one, hence 
conifers, chiefly silver fir, with spruce (introduced artificially), predomi- 
nate. 

The total area under forest in Baden is 1,300,672 acres or 86*5 per 
cent, of the superficies of the entire country. Of this area 53*3 per 
cent, consists of broad-leaved trees, 46*7 per cent, of conifers. In res- 
pect of ownership the forests are thus distributed 

Aores. 

Crown forests 11,809 or 0'9 per cent. 

State „ 227,992 „ 107 „ 

Communal forests .... 621,358 „ 45 7 „ 

Forest* belonging to other Corporate bodies 47,604 „ 3 5 „ 

Private forests 451,909 „ 33*2 ,, 

A peculiarity of forest law here is that the private proprietor cannot 
oharge himself with the polioe of his forests, which is done for him by 
the State, a regulation which makes the protection of the public forests 
a much easier matter than in other countiies. 

The direction of forests is a branch of the Central Office of Domains 
and State Property (including mines), which is subordinate to the 
Ministry of the Interior for all police work in forests and mines, and to 
the Ministry of FinaDoes for all other details of work, 

The Forest Department is charged with the administration, police 
and working of the State Forests, with the polioe and working of the 
forests belonging to oommuues and other corporate bodies, and with 
the police of private forests. The police duties include the prosecution 
of offences. In consequence of performing the Forest Polioe of the 
entire State, the Department employs as many as 2,295 Forest Polioe 
guards, distributed as follows : — • 

Stats forests ...... 90S or 13*2 per osnt* 

Communal forests 1,815 „ 67*2 „ 

Forests of other Corporate bodies . . 68 „ 2*8 „ 

Private forests 614 „ 26*8 * 
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The Crown forests, as well as the grand duo&l shooting grounds, are 
looked after by two special Oberforsters and some of the Oberforsters of 
the State Forest List, under the supervision of the General Iutendant 
of the Civil List. But here also for police work the jurisdiction of the 
Ministry of the Interior comes in. 

The Central Office of Domains is composed of a Director (not a 
forester) and 11 members, of whom 5 belong to the Forest Department 
(1 Geheimrath, 8 Oberforstraths and 1 Forstrath). The Geheimrafch k 
chief of the Working-Flans Branch and also of the Bureau for forest 
research, in which latter he is assisted by an Oberforstrath (not one of 
the three mentioned before). 

The State, Communal and Private forests and those belonging to 
other corporate bodies are divided, taken together, into 102 ranges, all 
of which are in charge of Oberforsters. Accordingly a range includes 
the following average area— 


Acres. 

Of State forests 2,285 

Of Communal forests ........ 6,092 

Of Forests belonging to other Corporate bodieB . . . 467 

Of Private forests ........ 4,430 

Total average . 18,224 


With the two Oberforsters in oharge of Crown forests and one 
attached to the Central Office of Domains, the total number of Ober- 
forsters is 105. There are 60 apprentices waiting to be appointed, the 
most senior of whom qualified ns long ago as. 1884. Taking this 
circumstance into consideration with the fact that there are only 6 
offices above that of Oberforeter, the lot of the Baden forest offioer is 
not a very brilliant one. Nevertheless they never fail to get more 
candidates than are required to recruit the service. One of the Ober- 
fontersl met served with distinction throughout the war of lb70-71 as 
an officer in a cavalry regiment, but preferred an appointment in the 
forests to continuing in the army, in which be would by this time have 
been commanding a regimentr 

The Baden Oberforsters enjoy even more independence than the 
Bavarian Forstmeisters for they are subject to next to no inspection 
and draw up their own working-plans iu co-operation with the Geheiuu 
rath at the Central Office, who sends a Taxator or Junior officer, 
usually an apprentice, to do the enumeration surveys, etc. 

Of all the German States Baden is the only one that has religiously 
adhered to natural regeneration, which it has seldom failed to obtain, 
owing to the long period it allows for regeneration, 80—40 years. The 
average yield per aore per annum for all forests exceeds 60 cubic feet 
in material and 12 shillings in money net* In a forest in the 
Murgtbal, under a jardinage resembling the group method, the corre- 
sponding figures are 86 cubic feet and nearly 80 shillings. Baden 
also enjoys the signal credit of never having abandoned the beech as 
the forester's friend. 

u 2 
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As Dt. Soblich hns given in an Appendix to hie Text-book on work- 
ing-plans a complete description of the Herienwies Range, I will say 
nothing here regarding the forest there, but give below in Borggreve's 
words Oberforater Sohatzle's account of the treatment of conifer forests 
in the mountainous legions of Baden, Herr Schatzle is one of the 
ablest forest officers in Germany, 

Taking [first the more or less one-aged crops resulting from the 
system of uniform successive regeneration fellings, whatever their age, 
the stems to be first i emoved are those suffering from canker or other 
injuries, especially those belonging to the dominating portion of the 
leaf-canopy, as there is advantage in sparing what can afteiwaids be 
taken out in thinnings. Such removals embrace about one-tenth of the 
standing stock and make small openings in the leaf-canopy uhich never 

fail to have a favourable effeot on the rate of growth. In crops 60 bO 

years old the openings are large enough for young seedlings to spring 
up under 1 hem ; the fellings are not made with the object of producing 
such seedlings, but if these do come, they are by no means unweloome. 

In older crops from 80 to 90 years of age, however, the appearance 
of seedlings is always very definable, and hence if the removal of the 
unsound trees alone does rot open out the leaf-canopy enough for the 
purpose, others must also be taken out, the rules for thinnings being 
followed. 

In this manner the way is opened for regeneiation and thence- 
forward a fresh felling is made every ten years in order to maintain the 
new growth that line already appeared and to bring in moie of it. In 
these regeneration fellings the fiist stems to be taken out are always 
those suffering from some injury ; next those which have been over- 
topped, or are knotty or crooked, or have a spreading habit, and, lastly, 
the largest trees. Fine, straight, sound, flourishing trees must not be 
touched until 4C-—50 years after the appearance of the first seedlings. 
The new generation so constituted consists of stems from 1 to 50 years 
old and may be advanced enough to require being thinned simultaneously 
with the removal of the old trees still left over it. 

Coming now to crops in which ages are mixed, these likewise are 
opeiated upon every ten years. Here ulso the first stems to go are the 
injured and unsound ones, then those which are ovei topped or misshapen, 
and, lastly, those which have attained exploitable size. In snch crops 
groups of more or less one age may be met with* from these nothing 
is taken out exoept injured and completely suppressed individuals so 
that the trees composing them may continue to grow up in complete 
leaf-canopy. 

Should a crop contain some unusually large frees, the felling is split 
up into two operations, the first of which embraces only the krge trees. 
The second, which follows 6 years later, then takes out, besides the 
large trees whose removal was still doubtful at the time of the first 
operation, those injured in that operation and those which are snppressed 
and no longer useful, and in addition all bad, unpromising advance 
growth. After every suoh cutting the pruning of the older stems, 
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which is expedient and desirable in crops composed of trees of more or 
less one and the same size, is indispensable in those which present a 
true jardinage character, The advantages to be gains 1 from the prun- 
ing are greater than the resulting disadvantages; without such prun- 
ing it would be impossible to leave Rue young trees standing for any 
length of time without certain injury to the young growth below. 

'Where the young growth is still small, the pruning need not extend 
up to more thin halt the height of the stems to be operated upon ; but 
it it is from 86 to 60 feet high, then must the branches of tbe over- 
topping trees be removed up to two-thirds of their height. Trees 
having an abundance of low branches are preferably pruued in more 
than one operation, as heavy pruning would throw them back very 
considerably; although the rate of growth would of course again become 
normal in another five years or so. In pure crops the stems of the future 
in the lower story are also pruned at the same time as the old trees. 

The trees are usually felled in spring after the sap is up. All the 
summer through tbe logs lie in tbe forest and are brought on to the 
road-side in autumn. But when the felling is effected in Bummer, the 
clearing of tbe produce takes place during winter and spring, The 
clean ug operations do not do much damage as the sliding and dragging 
paths are only about 1(10 years apart. After the ooupe has been cleared 
after eaoh felling, all blank spots are plauted up. 

It will be observed that the system just described is redly tbe group 
method, differing only in minor details, as a consequence of difference 
of local conditions, from the system now so much generalised in Bavaria. 

The best recommendation for the system is the fact that oareful 
measurements in experimental plots have disclosed a rate of growth up 
to 2U0 cubic feet per acre per annum and that 06« per cent, of the pro- 
duce obtained off 2,478 acres has been timber. The cost of planting up, 
pruuing and keeping the growth clean is only 7*1 penoe per acre per 
annum. The net money return per acre per annum fluctuates between 
12 and 24 shillings, while in the so-called Murgschifferschuft's forest it 
has been as high as 28 3 shillings. 

The regeneration of the silver fir, except by jardinage or some 
system which resembles jardinage, has been, to say the least, extremely 
unsatisfactory not only in Germany but everywhere in France, and the 
soouer this fact is acknowledged and the absurd prepossession in favour 
of the system of uniform successive fellings is given up, the better will 
it be for the very existence of the silver forests of Europe, The system 
followed in Baden and described above is based on the only- correct 
principle to be followed iu forestry, viz., to do at eaoh point of a crop only 
what the orop at that point requires and not what fits iu with some 
theoretical symmetry of work, which regards the entire crop as some- 
thing to be reduced to a uniform pattern. 
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WORTTEMBERG 


AND 


THE BLAlCK FOREST. 


"W U UTTEM BE It G WITH SPECIAL UEPEllENCB TO THE BLACK FOBEST, 

For reasons stated in my Diary I am unable to write at any length 
on the system of forestry pui sued in this State, which lies wedged in 
between Baden on the Weit and Bavaria on the East, and stretches 
between paiallels of Latitude 47° 30' and 49° 33' North and between 
ineiidiaiiH 8° 5' and 10° 25' of East Longitude, The following area 
statement requires no explanation 
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The Forest Depaitment administers both the Slate forests and 
those of public corporations, but m the oue ca«e it is responsible to 
the Ministry of Finances, in the other to the Ministry of the Interior, 
The Crown forests are under the juiisdiction of the office of Crown 
Lands, but some of them are, under that authoutv, administered by 
officers of the Forest Department, who at the same time hold charge 
of ranges of State forest. The anomaly of the officers of a Depart- 
ment obeying three separate authorities is possible only owing to the 
limited area of the Kingdom, 7,532 square miles (the size of a middle 
class Native Indian State), 


The Crown forests are constituted into five Ranges of an average 
area of 2,826 acres each* 

The State forests and those belonging to public bodies are grouped 
together for the purpose of forming divisions and ranges, the numberi 
of which are respectively 10 and 172 and average area 69,803 and 
6 669 acres In the case of the State forests the higher control ie 
exercised by a body directly under the Ministry of Finances at Stuttgart 
and composed of a Prarident or Chief Conservator and four Obertoreb. 
raths or Junior Conservators. For purposes of inspection the Division* 
are thus allotted. The Chief Conservator looks after the Division in 
which Tubingen is situated, while his juniors supervise respectively 





2,8,4, and & divisions respectively. The areas of these five oonservatori&l 
charges are respectively 27,119, 105,121, 73,085, 141,724, and 188, 56q 
aores, distributed over refpectively 0, 27, 81, 86 and 45 Ranges. The 
three middle ones, (second, third and fourth) have also attaohed to them 
the controlling of forestB belonging to public corporate bodies to the 
extent of 50,713, 47,598 and 88,228 acres respectively, thuB bringing 
up their total areas to 155,834, 120,678 and 170,952 acreB respectively. 

The forests belonging to public corporations are controlled by a 
council of seVten officers, composed of the Bame President as the State 
Forests Section, the three Obertorstruths already mentioned above and 
three Civil Officers. The three last inspect the forests which do not 
lie within the circles controlled by the three Oberforstr&ths. 

The Ranges which contain no State forests (there are 24 snch 
Ranges) are almost exclusively in charge of a lower class of official than 
Oberforsters, mostly belonging to the Subordinate seivice. 

The establishments belonging to the State forests list are composed 
as follows : 

Superior Service. 

1 President or Senior Conservator . 

4 Obsrf or straths or Junior Conservators. 

8 Forstmeisters bearing the title of Forstratns or Deputy Con- 
servators. 

8 ., or Senior Assistant Conservators with con- 

trolling charges. 

1&4 Oberforsters or Junior Assistant Conservators. 

18 Attached Assistents or Apprentices. 

42 Unattached „ „ „ 

Subordinate Service. 

8 Foresters. 

486 Forest Guards. 

A total strength of 720 officers and men for a Kingdom hardly 
equal to three of our ordinary Indian districts and containing a smaller 
area of fovestB than the majority of our Indian Forest Divisions ! 
This is a stronger establishment even than that maintained by Saxony. 

In the management of the State forests the chief stress is laid on 
the principle of producing what the country requires (designated 
“ national exploitability " in my translation of Broilliard's AmSnagement 
des Fordts), Accordingly all the refinements of Financial Exploitability 
are avoided. 

"Within the laat 20 years Wurttemberg has had to yield to the tend- 
ency of shortening the rotations rendered necessary by tile fall in the 
prices of large timber. Another reason for this Btep was to provide 
against the extensive ravages which used to be caused in old crops that 
had begun to clear themselves in consequence of having reached a certain 
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limit of age. Accordingly, the rotation for silver fir bas been reduced 
from 140 to 120 years and that for spruoe from 120 to 100, That for 
beech has been fixed at 100 years, and ^vhere Scots’ Pine forme the 
whole or part of the stock, the figuie is made to vary between 8o and 
100 years. The period in which regeneration must be accomplished 
has also been reduced to a maximum of 25 ) ears and is often only 
20 years. This leduction has not been favourable for the silver fir lu 
the Black Forest j as the regeneration of this fir cunnot be pushed on so 
fast, the spruce is rapidly driving it out, a result which js hastened by 
the almost universally adopted system of unifoim successive fellings. 

Half a century ago, before the present complete system of roads in 
the Black Forest was made, there was little demand except for large 
timber, and jardinage was the treatment applied, giving rise to those 
magnificent fotests of silver fir of which we see now only traces, as in 
the Pfalzgrafenweiler Range. Then came a better system of communi- 
cations and simultaneously with it the method of uniform successive 
fellings, which in Germany, as in Fiance, was to be the universal pana- 
cea for all forest ills Since then regeneiation has seldom been satisfac- 
tory and has had to be completed artificially. Silver fir yielding slow 
results and not lending itself to being introduced away from shelter, 
spruce has been the species used. With the piesent short period, the 
old crop must be cleared whether the regeneration is complete or not. 
Usually it is very incomplete and the soil overgrown with weeds, with 
the result that a larger and laiger proportion of the felled urea has to be 
put under spruce every year. 

Spruce grows much more lapidly than silver fir and small billets are 
in large demand for the wood paper-pulp industry, and so far its exten- 
sion has been attended only with favourable results But when the age 
at which the wind becomes dangeious arrives or invasions of insects 
begin their ravages, there will be a very different tale to tell. Even in 
the Reichenbaeb Range, which was shown to me as a specially success- 
ful example of legeneration, the spruce is rapidly supplanting the silver 
fir. In the best portions of Bilver fir repioduction, the young plants 
not having come up iu close groups, are often too brauohy to have much 
of a future before them. 

These undesirable results have not escaped the local officers, and 
Oberforster Kienzle has adopted in his range (Baiersbronn) the group 
method with complete success. The planting of spruce costs 28 shil- 
lings an acre and is an outlay one would gladly avoid. Being pre-emi- 
nently shade-enduring, the silver fir is specially adapted tor regenera- 
tion by the group method, which cau be regulated to pioduoe any 
degree of mixture of two firs,* 

Another result following the abandonment of jardinsge and the 
adoption of the system of uniform successive fellings bas been that 
the beech has been found to become such a pest that war to the knife 
baa been waged against it. This is most regrettable, A bad matter, 
beech is a most excellent servant, and in order to keep it under aubjeotion 

* See Report on Forestry m Bavaria, pp. 84 el teq., end Report on Forestry in 
Baden, p. 114. 
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and utilise its services the only thing necessary is to adopt a proper 
method of treatment. As a return to jardinage is impossible, the only 
resotuce left is to generalise the application of the group method. 

The first thinning in silver fir forests is mode at the age of 25—80 
years, the next two thinnings at intervals of 11) years, and theieaf ter 
the operation is repeated every 15 years. The thinnings aie made 
very light and the produce they furnish constitute only fiorn one-twelfth 
to one-fifth of the total yield. They resemble veiy much the French 
iclaircie par le haut. 

The average total yield m the Black Forest is about 78 cubio feet 
per acre per annum. In Pfalzgrafen weiler it is nearly 120 cubic feet. 

In the Pfalzgrafenweiler Rauge I saw the system of floating which 
wag, before the present good roads we»e made, the sole means of 
export possible fiom the Blick Forest into the Rhine Valley. It is 
fully deacubed in the printed Report made by Colonel (then Captain) 
Campbell Walkei in 1871. 

Before I conclude, it is necessary to say a few woids regarding the 
subject of working-plans. Thioughout the fozests of the Kingdom 
the yield is regulated ou the double basis of atea and volume, each 
period being allotted its corresponding area, anl the yield m volume 
estimated for the fiist two oi three periods, although it is fixed only for 
the ensuing half-period of 10 years, at the end of which a levision has 
to be made. The yield of the legeneration fellings is fixed by volume, 
thinnings being piestnbed by atea Dunng the 10-yeir intei val 
between one revision and the next, an intermediate revision is made, 
comparing what has been cut with what ought to have been cut aud 
piescnbiug the consequent changes lequired. 

There is no separate working-plans branch os in Saxony. The 
Range Officers m consultation with the officers above them Hi aw up 
the plan and revise them, For this pm pose they are given the assist- 
ance of surveyors and joung appi entices and candidates qualifying for 
the Depaitmeutal Examination The object of this airangement is to 
interest in the execution of the plans the officeis who .110 to cany them 
out. It has, however, the drawback of perpetuating partis pris , as 
officers are changed only at long intervals Conflict of minds aud 
ideas is the surest way o£ airiving at the right thing wanted, 
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THE SIHLWALD, ZURICH, SWITZERLAND. 
A model Communal Fobest. 


This is a forest of 2,720 acres belonging to the town of Zurich and 
situated in the valley of the Sihl about 9 miles to the south. As it lies 
in a different commune, the town of Zurich has to pay the usual taxes 
to that commuue. 


The elevation above the sea varies from 1,640 to 2,950 feet. The 
climate hence resembles that of the central and southern parts of the 
Black Forest. There were very heavy falls of snow in 1885, whioh 
broke 1,767,500 cubic feet of wood. The soil is the result of the 
decomposition of the underlying schists and shaleB and is generally of 
excellent quality. On the western face of the valley and to a slighter 
extent on the eastern face there are some slopes fit principally for 
Scots' Pine. The stock is, however, composed chiefly of beech, silver 
fir, spruce, ash, and scattered maples. A little larch has been planted. 

The rotation is 90 years and the yield is regulated entirely by volume. 
The compartments are, however, large for the extent of the forest. 

The regeneration is effected as far as possible naturally, the seed- 
felling being followed by a single secondary felliug and then by the 
final felling. There is nearly always more or less abundant advance 
growth on the ground at the time of the seed-felling, so that the final 
felling succeeds only about 7 years after. Immediately after the 
felling blanks are filled up with transplants of spruce or pine, according 
to the soil. The forest has always been a mixed one and has conse- 
quently never been troubled with fungus epidemics or inseot depre- 
dations. 


A cleaning is made five years after the final regeneration felling, and 
the first thinning ten years later. The seoond thinning follows in ten 
years, and the subsequent ones are effected every 7 — 10 years. 

The total annual yield averages, in round numbers, 358,000 cubic 
feet, or 180 cubic feet per acre per annum. The intermediate yield is 
to the final yield as 4 : 6. The net revenue is 83 shillings per acre per 
annum. Labour is dear, but, on the other hand, prices are high. 

The average expenditure per acre per annum is as below : — 


On account of Establishments 
„ „ Felling and Conversion 

„ „ Transport . . 

„ „ Planting 

„ ' „ Roads and Tramways 

„ „ Buildings • 


. io-6 d: 

\ Inoludes 2 l‘2d. paid 

. 77-7 „ 

f in taxes to oonn 

. 63 9 „ i 

r mune In whioh 

• 10-6 „j 

J forest is situated. 

. 63 2 „ 

Nearly 211 per cent. 


of total expen- 


diture. 

. 81*9 „ 


. 247 9 M 

=£1-0-8. 


This figure seems very high compared with the corresponding nates 
in Germany (5*1 and 4*6 shillings respectively in the Rohrbrunn 
and Rothenbuch Ranges of the Spessart, and 5*7 shillings in the 
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Hauptsraoorwald). But it ie not really high, if allowance is made for 
peculiar organization of work in this forest to be now described. 

The entire produce of the forest is sold only after complete conver- 
sion and at two depdts, one situated at the entrance to the forest next 
to the terminus of the Silhlwald Railway, the other opposite the other 
terminus of the same railway at Zurich itself. At the first depdt is a 
factory containing various wood- working machines driven by water- 
power supplied by the Sihl. Even handles for spades and other tools are 
turned by machinery. There are sIbo two wood wool-making machines. 
Next to the machine shed is a yaid for impregnating wood with sulphate 
of copper. The impregnation is oiten effected even in the forest on the 
coupe itself. Even firewood is cut to 6ize and split by machinery at 
the factory, and then foiced iuto stiong iton hoops, to form bundles of 
a given size. The wood is delivered at the consumer's residence, bound 
in this manner, the hoops being brought away to be used over again. 
It may thus be safely Baid that wuh the exception of thin brushwood, 
which is of couise bound up into faggots in the forest, all the wood 
undergoes conversion aftei being brought to the factory. 

A 60-centimetre (23*62 in.) gauge tiamway, with an average de- 
scending gradient of 6 in 100, runs along the entne length of the forest 
and has been in existence ever since 1876. A running metre oi the 
double rail weighs 1 5 kilograms (30*31 pounds perjaid), and a lun- 
nmg yard of the way fully laid costs just undei 85 pence. A s the 
tramway constantly descends, no traction power is requited for the loaded 
trucks. A single workman, manipulating the biakes, bangs down 
a whole train of six oi moie trucks. 

The coupes are connected with the tramway just described by means 
of wooden slides or shoots, and if they are a little distance off, connec- 
tion between the end of the shoots and the tiamway is effected with 
Deauville's portable lailway made on the same gauge as the fixed way. 
Great skill is displayed m laying the portable rail sections, which are 
placed along the most difficult ground without any resort to earthwork. 
Depressions are filled up with some of the firewood billets and lavmes 
spanned by temporary bridges formed with the logs. When all the 
rest of the wood has been transited, the rail sections aie taken up one 
by one beginning at the end fuithest away from the fixed tramway, abd 
the wood used under them carried down in their turn. The photograv- 
ute opposite illustrates how the portable railway is laid. 

As the transport and conversion operations require skilled labour, 
Forstmeister Meister, to whose resou iceful ness and talent for oigau- 
ization are due the whole of the present airaugements and who has bteu 
in charge here for more than a quarter of a centuiy, has established at 
his depdt a complete settlement of his workmen. He has built for 
them large houses divided into oomplete sets of apartments, for which 
a very moderate rent is charged. The woik-peopli number about 800 
with their families. As this number is not sufficient to make a shop a 
paying concern, supplied afe brought in periodically from Zurich under 
the direction of the Forstmeister. Herr Meister has established a 
school and oigauiscd an accident fund and enoouiages Life Insurance. 
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The settlement enjoys also the luxury of a port and telegraph office and 
also telephonic communication with Zurich. The Sihlwald is a favourite 
resort of the Zurich people in summer, but Herr Meister considers 
excursionists, when numerous, a danger to sylviculture, and he conse- 
quently permits only a single restaurant in his settlement. He would 
probably not have even this one, but his work* people require some 
place where they can refresh and recreate themselves occasionally in 
the evening. 

The railway to the Sihlwald from Zurich is also due to Herr Meister. 
He advocated its construction for years in the interests of his forest, 
and he has now the satisfaction of controlling it as one of the Direotois. 

It is now easy to understand why the expenditure on conversion, 
transport, roads and buildings figures so high ; but it is far more than 
covered by the bigber prices which are a consequence of the conversion 
of the produce of the forest and its delivery at the very doors of 
the consumers. 

The Forest and Forest Settlement of the Sihlwald are well worth a 
visit by every Indian Forester, especially by those who have to manage 
forests for the wants of special stations like Naini Tal, Ranikhet, 
Darjeeling, Ootacamund, etc., and by those whose forests are in the 
vicinity of large centres of consumption. 

The greatest credit possible is due to Herr Meister for the results 
attained. He has achieved these in spite of the defective organisation 
of the Swiss Forest Department, which is very unfavourably affected 
by the cantonal system of Government. That he is a very remarkable 
man is shown by the fact that he is not only a distinguished forester, 
but is also commander of the military forces of his canton, which he 
moreover represents both in the Cantonal Council and in the Federal 
Council at Bern. 

I append a printed price list for all major produce except firewood. 
It shows the variety of classes of the converted wood. 
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Preis bei- 
Abnahme 

No. 


von mindes- 



tens 25 
Stuck. 


I.-STIELE. 

Cts. 

1 

Wurfachaufelstiele, goschnitten 1,50 m lang . . . 

60 

2 

„ gediunpft gebogen, 1,50 „ „ 

100 

3 

„ gerttde, 1,50 „ „ . . 

Pickelstiele, 1 m lang, je nacb Dicke 

60 

4 

42 — 47 

6 

M 1»1^ » » *> »* »» 

Kramphauenstiele 1*1,10 „ „ „ „ „ 

47 — 52 

6 

60- 70 

7 

„ fur tiauen mit Pickel, 1,10-1,40 „ „ „ „ „ 

70—90 

8 

Zapinstiele 

90 

9 

Steinscblagel-U. VorBchlaghammeretiele, eckig u. oval 80 cm lg 

80 

10 

m it H ii 94 ,i H 

35—40 

11 

Zweiepitzstiele, 60-62 cm lang 

25 

12 

Maurer- und Senkhammerstiele 

15—20 

13 

Diverse Hammerstiele 80-42 cm lnng . , 

15—20 

u 

„ „ gfcBchweifte 50-55 M „ 

25—35 

15 

Axt* und Beilhalme, gerade 40-00 „ „ 

20—45 

16 

„ „ geschweifte 40-90 „ „ „ , 

80—55 

17 

Spatenstiele, mit Knopf odei Schwirbel , , , . , 

55—70 

18 

Heugaoelstiele, gewohnliche 

86—38 

19 

„ gebogene 

60—75 

20 

Heurechenstiele, taunene 

33—86 

21 

„ eschene . 

3R— 41 

22 

„ ahorn 

40—43 

28 

Miatgabeletiele, 

55 

24 

Karsthalme 

60 

25 

Hauenatiele, grwtthnliche ....... 

60 

2G 

Qartenhttuelistiele ........ 

30—40 

27 

Gartenrechenstiele, tanncne und esckone .... 

20—25 

28 

Sensenworbe, toll uusgeselmitten 

40 

29 

Seneenscbwirbeln 

5 

80 

Rechenhaupter, 75-00 cm lang 

10 — 15 

81 

W ieoherstiele tannena 

16—25 

82 

Speichen von Eschen-, Ulmen- und Akazienholz . . 

... 

83 

Felgen 

... 


II.-BUNDE UND VIERKANTIGE ST ABE. 


84 

Einfaohe Rundstangen, tannene 12-60 mm dick pro Ifd. tn. 

6-50 

36 

„ „ eeobene u. shorn, 12-60 „ „ „ „ 

Runde Messstangen, beidseitig verjungt .... 

7-65 

36 

... 

37 

Flaggenstangenmaterial 

... 

88 

Sehlrmst&be, rob auggearbeitet mit und obne Griff , . 


89 

Geschirrstabe 

... 

40 

Tisohftisse, rob ausgegcbnitten 

... 

41 

Entrindete und ged&mpfte Tannhste fttr Umz&uuung 

... 

42 


... 

48 


... 
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III.— HOLZWOLLE. 

. . per 100 Kilos 

in. Eallen 

. . v. ca „ 100 „ 

60 Kgs. 


Scbmale Faser. 
Fr. 


4 Speziell fur Obstvcrpackung per >/ a Belle ea. 26 Kgs. 
. » Vi » » 50 „ 

6 per 100 


IV.— IMFRA.GNIRTE ARTIKEL. 

a. Soden - und BrucTcenhelege 


8.50 

7.— 

16 — 
Frem, eta. 


Bodenbelepre fur Stallungen und andere 
gedeckte Raume. 

( 10 cm boch, 


quadratit-ch abgo« 
kantite Klutzo 


, Bodenbelege fUr StraBBenpflaster, 

lunglich r 8 cm bocb, , 

vioreckigo jjip 5 

(.10 „ „ 


Bruckenbeleg-Bohlen 

6. Zaunmaterml. 

GartenpfoBten, 

rund, 1,5-2 m lang 10-12 cm Durcbmesser • . 

kiuitig, 1 6-2 m lung 10-12 cm dick 
Gespitzte Pf^hle, rundo, mit abgedrehtem Kopf, und 
vierkantige 


Tannen 

Bucbcn 

Fr. 

Fr. 

7.— 

7. 60 

8. 40 

9. — 

10. 50 

11. 26 

5. 10—6. 60 

6, — 6 60 

6. 60 — 7. — 

7.60 


1.— bl.60 

1,80—1.00 1 80—2.60 


Zaunlatten, halbrund 
Zaunhdlblinge, 1—2 m lang 
Zaunlatten, kantig , C 


, per lfd. Mtr. 
„ Stiick 


Staketen, verscbiedener 
Dimensioned 


] 1 I I 


e. VerioMedene Sortimanh. 

Baumateoken, gespitzfc, 2,80—3 m lang . . .per Stiick 65—66 

Rebstiekel. gespitzt, 2,10 m und 2,40 

Roaenstecken, 60 cm bis 1 m lang 18 — 24 aim Dnrobmesser 8 — 16 

» 1 m bis 1,60 m lang 24—27 mm „ 16—26 

tt tiber 1,60 m 80—86 mm „ 28—86 

Fpallerlatten, verschiedener Dimensionen 

Bundatangen, fur elect rische Leitungen 7. 6.5 m b. 15 m Log ... 

Sobnlttwaaren, v. 8 mm Dicke an in beliebigen Dimensionen ... 


FOUST VEBWALTUNG DEB STADT ZURICH : 
U. Meitier, Fornmeuitr. 

G. I, C. P. 0.— No. 1 78 £. & A,— 27-6-97,— 600-J. N. D. 






VIII— EXTRACTS FROM OFFICIAL GAZETTES. 


1.— Gazette or India. 

I 6th December 18%.— No 10% 2GO-6. F. — Mr B. B O^iu ion, 
officiating Instiuctoi at lh<_ Impenal P >n -,t Si hoi, D htn Bun, is plant- 
ed pnvilege leave for tin ee m mths, with t lit ot fiom the 20th Novem- 
ber 1800. 

From the same date, Mr Osmaston rev u ted to the North- Western 
Piovinces and Ondh Fmest Li".t, 

10 th December 1800. —No 10)3 200-7 F.— On leturn from the 
furlough granted him in the notihealion at this Depaitment No. 329 F, 
dated the 1st May 1S9G, Mr. A. F (nation, Dtpuly Conservator of For- 
ests, Burma, is re-appointed lust motor at the Impenal Forest School, 
Dehra Dun, with effect fiom the 27th November 1806. 

2 — Madhas Gazette, 

30 th November 189G — The following transfers arc ordeiod : — 

Ranger E. A. Monisso from South Malabar to Nilgmes. To join at 
once. 

Ranger A G Van Haeften fiom Ntlgmcs to South Mulabar. 

2nd December 189G — The Boaul of Rcvenm has giantid one 
month’s privilege leave mul< i section 291 of the Civil Soivue Regula- 
tions, to Mi. G II idfield, Distnd I on «,t Olhcu, South Malabar Division, 
from or after the 2.1th Novt nibu 189G 

\lth December lhOG - (l) N S Vteradi ulu, Tonst Ranger, Gan- 
jam District (oil leave), is transfened to Kistna lo join at the expira- 
tion of Ins leave 

(2) K. Aswatham Naidu, Fotcst Ranger, liiitna District, is tran§- 
feried to Kurnool To join omelitf hy Rang* r N b Veer u harm. 

1G*A December 1896— No. 1 — Mi. II A. Gass, Distnct I<oie»t 
Officer, South Coimbatme, is gi anted pnvihge have for one month and 
twenty three days, under ai title 291 ni the Civil bei vice R< gulutions, with 
effect from 4th January 1897. 

'22rd December 1896.'— The following confiimitioiu are ordered 

E. A Mornsse, sub pro tern Ranger, V G'^de Ibingei, V Grade, 
via Pierce, resigned fiom 4th December 1896. 

K. Narayanasami Iyer, Deputy Ranger, I Grade, to be Bub. pro tern. 
Ranger, V Grade, vice J. W. 11) an on other duty in Burma, with effect 
from 4th December 1896. , . __ ,, _ 

26th December y 1896 — M R. Ily. T. M. Nallasami Naidu Gara, 
Extra Assistant Conservator of Forests, transferred to Northern Circle, 
is posted to Kistna District to do duty under the District Forest, 
Officer. 
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3. — Bomba? Gazette. 

Zrd December 1896. — No, 6370 — Mr. W, G. Betliam, Deputy 
Conservator of Forests, delivered over charge of the Kolaba Division to 
Mr, A C. Robinson, Extra Assistant Conservator of Forests, on the after- 
noon of the 20th November 189G. 

7 th December 1896.— No. 9886. — His Excellency the Governor in 
Council is pleased to make the following appointments with effect from the 
dale of retirement of Mr. H. .Main waring : — 

Mr, W. A. Talbot to bo Deputy Conservator of Forests, Sec >nd 
Grade. 

Mr. S. Ilornidge, Assoc. M. Inst C. E , to be Deputy Conservator of 
Forests, Third Grade. 

Mr, L 0. S. Osmaston, to be Deputy Conservator of Forests, Fourth 
Grade. 

Mr. G. R. Duxbury to bo Assistant Conservator of Forests, First 
Grade. 

1 §tk December 1896 —No. 10280. — His Excellency the Governor 
in Council is pleased to make the following appointments : — 

Mr. T. R. D. Bell to be Divisional Forest Officer, Kanara. 

Mr. G. K. Betham to be Divisional Forest Officer, Sind. 

Mr. G. M. Ryan to be Divisional Forest Officer, Thana 

Mr. W. R, Woodrow to be Divisional Forest Officer. Dhdrwar 

16 th December 1896. — No. 5617. — Messrs. R. S. Fagan and L. S. 
Osmaston, Deputy Conservators of Forests, respectively delivered over and 
received charge of the Poona Forest Division on the 30th November 
1896, before office hours. 

No. 5618, — Messrs. T, B. Fry, Deputy Conservator of Forests, and 
ft. S. Fagan, Deputy Conservator of Forests, respectively delivered and 
received charge of the office of the Divisional Forest Officer, Working 
Plans Central Circle, on the 30th November 1896, before noon. 

24 th December 1896. — No 6972.— Mr. Dattatraya Manjunath 
Bijoor, Extra Assistant Conservator of Forests, who was transferred in 
Government Resolution No. 10392 of tho 18th December 1896, was 
relieved of his duties as Personal Assistant to, the Conservator of Forests, 

S. C , on 24th December 1890, during office hours. 

25 th December 1896. — No. 7003. — Messrs. W. R, Woodrow and 

T, R. D. Bell, Deputy Conservators of Forests, respectively delivered 
over and received charge of the Southern Division of Kanara on the 
afternoon of the 23rd December 1896. 

4. — Bengal Gazette. 

5*A December 1896. — No. 5022.— Mr. W. F. Lloyd, Assistant 
Conservator of Forests, 1st grade, and Officiating Deputy Conservator, 
4th grade, is, on return from furlough, posted to the charge of the Direc- 
tion Division, and appointed to be Personal Assistant to the Conservator 
of Forests, Bengal, 

Ibth December 1896.— No. 5232. — Mr. H. H, Haines, f. c. h., 
Deputy Conservator of Forests, on special duty in connection with Work- 
ing Plans, is re- transferred to the charge of the Jalpaiguri Division* 
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Mr. H. A. Farrington, Assistant Conservator of Forests, is, on being 
relieved of the Jalpaigun Division, attached to that Division. 

18iA December 1806 — No. 5330 — In hupersesBion of this Depart- 
ment Notification No. 3685 For., dated 12th September 1896, Mr. H. D. 
D. French, Deputy Conservator of Forests s, on retain from furlough,' 
posted to the charge of the Sonthal Pargaua-, Forest Division, vice Mr. 
W. H. Lovegrove, Deputy Conservator of i< oiesla, transferred to the 
North-Westeni Provinces 

21 st December 1896. — No 5391 — Mr, C G D Fordyce, Doputy 
Consenator of Forests, 2nd giadc, is, on return fiom fuilongh, posted to 
the charge of the Sttndai bans Foiest Division 

Mr E. Traffoid, Assistant Conerivatoi of Foie«ts, 1st Grado (prov, 
mb) and Officiating Deputy Conseivator of Foiests, 4 th giade, on being 
relieved of the charge of the Sundarbans Division, will lemain attached 
to that Division. 

29 th December 1896 — No 6941A — The following Forest Officers 
have passed in the subject or subjects noted against their names . — 


No. 

Name. 

Subject. 

1 

2 

3 

1 

Mr. H A. Farrington ... 

Bengali by the higher standard. 

2 

„ W F. Perreo 

Finest Law, and Hindustani by the 
higher standurd. 

3 

„ H. II Spencer 

Hindustani by both standards 

4 

„ R. G. A. Hannah ... 

Land Revenue Systems, and Hindu- 
stani by the lower standard. 

5 

i 

„ T. J. Pocock 

Hindustani by the higlior standard. 


29<A December 1896 —No 5550 —Mr. H. A Fanington, Assistant 
Conservator of Foiests, 2nd grade, attached to the Jalpaigun Forest 
Division, is transferred to the charge of the Bn\a Forest Division, vice 
Mr. W F. Perre6, Assistant Conservator of Forests, whose services are 
placed at the disposal of the Government of India. 

5, — N.-W. P. and Oudh Gazette. 

M December l896.-No. n^- Wlth cftect from tte lst f 
1896, the date on which an appointment of Assistant Conservator of For- 
ests, 2nd grade, was transferred from the Imperial to the Provincial 

Forest Service . 

Babu Raghu Nath Pathak, Extra Assistant Conservator of Forests, 

from the 3rd to the 2nd grade ; „ t . 

Keshva Nand, Extra Assistant Conservator of Forests, from the 

4th to the 3rd grade. 
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N°. ft 605 B BabuNand Mai, Forest Hanger, 3id grade, in charge 

of the Todgarh Range, Ajmere, to bo Extia Assistant Conservator of 
Forests, 4th giade, and to be at* ached to the Bahiaich Division of the 
Oudh Forest Cncle, Noith Western Piovinces and Oudli 

3 rd December 1896 —No 7f7f~ c — Mr. A P Gienfcll, Assistant 
Consei valor of Foiesls, lately mohaige of the Dchia Dnn Pimboh of tho 
School Foiest Circle, fmlough on nudical cutifhatc, jnrtlv in and paitly 
out of India, foi one jcai with efhct from (1 e 13th Oilobu 1896 

12th December 1896 — No. - ft |^v — — Mi lvishva Nand, Extra 
Assistant Conscivatoi of Forests, attachul to the Woikmg Plans Branch 
of the Direction Division, Oudh Foiest Cncle, is seconded foi service in 
the Tehn Slate 

Kith December 1896 — No ^^75 —Mi W, H, Lovegiove, De 
puty (Conservator of Foiests, whose seniees have hten placid t< mpoiaiily 
at the disposal of this Government, to the ehaige of the Pelna Dun 
Division of the School Forest Cncle 

22nd December 1896 — Ni -ft- 4 C — ^ Pandit S id a Nand Gauola, 

Extra Assistant Consei vatoi of Iciest*., on lung nheved bj Mi W H 
Lovegiovo, from tlie Dehia Dun to the Jammu Division of the School 
Foiest Circle for duty in connection with the \\ 01 king Plans 

6. — Punjab Gazette, 

1st December 1896 —No On return from the fur. 

lough giantod him in Punjab Government Notifications No. - a ~ lno 11 , 

dated 3id May 1895, and No — htno ir “» dated 18th Septcmhei 1896, 
Mr A L Mclntue Deputy Conservato 1 of Foic«ts reporte 1 his arrival 
at Bombay on the 20th Oetobei, and at Lahoie on the 3id November 
1896, and is attached to the Dnection Diyisiun fiom the same date , 

2nd December 1896 — No. r A - L - . — On return from the fur- 

lough ganted lnm Jin Punjab Government Notification No ~ A l n ~ o ' 
dated 1st Februaiy 189 r », Mi R J P Pindei, Deputy Conseivatoi of 
Forests, reported his amval at Bombay on the 20th October, and at 
Lahore on the forenoon of the 2nd November 1896, and is attached to the 
Dnection Division fiom the same date 

9 th December 1896. — No — A L ^ - 38 — In Notification No 
dated 1st December, for “20th October” read “afternoon of 31st 
October." 

23rd December 1896 —No, • A — On retuin from the priv- 

ilege leave granted to him in Punjab Governmtnt Gazette Notification No 
a ~l no ~ 4, dated 2nd November 1896, Mr, B. 0. Coventiy, Assistant Con- 
servator of Foiests, took over charge of tho Lahoie Foiest Division on the 
forenoon of the 16th December 1896, leltevmg Khan Bahadur Munshi 
Fazal Din, Extra Assistant Conseivator of Forests, who remains attached 
to the Division until fuither ordors. 
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7. — Central Provinces Gazette. 

3 rd December 1800 — No 1828 — With lefeiencc to Ordei No - 

4327, dated the 12th Novcmbti ISi 0, Messrs J J Hobday, Extra 
Assistant Conservator of Fousts, and C 0 Hanson, Climating Deputy 
Conseivator ol Foie*ts, it«pcc tivily m de o\< i and assunud tliaige of 
the Sarnbalpm Forest Divuion on the aliom >on ol tin 2nd uh m 

3rd December 1896 — No 4829 —Willi nkunco to Older No, 

4328, da*od tlio 12tli Novcmbei 1896 Alt R.inichamlai Kao Krishna, 
Ilxtia Assistant Conservator ot Fousts, and Mi J .1 Hobd vy, E\tiu 
Assistant Conseivator of i oiosts, lesputivol) mab our and nssuimd 
charge ol the Clilnndvvaia 1 oie&t Illusion on the fou noon of the lGtli 
idem. 

3rd December 1896 —No 4831 — On i etui n fiom tlio two joarg* 
furlough gianted him by Oidei No 3759 cUt<d t lie 27th August 1895’ 
Mr. W. King, Deput) Const natoi of 1'uuats, is posted t) the cliarge of 
tin 1 Damoli Foiest Division 

37 d Dfcember 1896 — No 4832 — On being uluved l>y Mr W. 
King, Deputy Conseivatoi of Fousts, of the chaigc of the Damoli Forest 
Divinion, Mr. R. C Thompson, Extra Assistant Conservator of Forests, 
will remain attached to that Division until further ordei s 

15 th December 1896 — No 4974 — Ah L. Gisboim -Smith, Deputy 
Conseivatoi oi Foiests, Central Provinces, lia^ bun permitted by Her 
Maiestj’s Secietaiy of State for India to utuin to duty within tin period 
of the leave granted him by Orders Nos 1457 and 4325, dated respect- 
ively the 9th April and the 12th Novrmber 1896 

2 1st December 1896 — No 5035 — Air D 0. Witt Assistant Con- 
servator of Forests, appointed by Her Alajesty’n Secretary of State for 
India to the Indian Foust Servici, uporUd Ins ainval at Bombay, on 
the afternoon of the 15th Novemhn 1896, and was posted to the Mandla 
Forest Division as Working Flans Assistant 

Mr. Witt assumed charge ot lus duties aL Alandla on the forenoon of 
the 30th idem. 

23rd December 1896.— No. 5049 — Mi. M Aluttannah, Extra 
Deputy Conseivatoi - of Forests, returned f-om the pnvilego leave granted 
him by Order No. 3125, dated the 13th August 1896, and lesuraed charge 
of the Nimar Forest Division fiom Mi. 11 13 JIai Licit, Assistant Con- 
scrvatoi of Fousts, on the afternoon of tlie 3id Dcccmlct 1896. 

23rd Deceviber 1896 —No 5063 —On being relieved by Mr. M. 
Muttannah, Extra Deputy Conseivator of Forests, of the charge of the 
Nimai Foust Division, Mr H. E, iiaitlctt, Assistant Conservatoi of 
Forests, will remain attached to the Division as Working Plans Assistant. 

23rd December 1896 —No. 5067.— On letuin from the furlough 
granted him by Ordei s Nos 1457 and 4325, dated respectively the 9th 
and the 12th JNovembcr 1896, Mr. L. Guborne Smith, Deputy Conser- 
vator of Forests, is posted to the cliarge of the Sambalpur Foiest Division. 

28rd December 1896 —No 5068 —On being relieved by Mr L 
Gisborne Smith, Deputy Conservatoi of Forests, of the charge of the 
Sambalpur Fore & t Division, Mr, C. O Hanson, O&ciating Deputy Con- 
servator of Foiests, will be attached tempoiarily to the Direction Division. 

SlgJ December 1896 — No, 5138— With reference to Order No. 
4329, dated the 1 2th ultimo, Mr. Ramchandra Krishna, Extra-Assistant 
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Conservator of Forests, assumed charge of the Wardha SubT Division on 
the forenoon of the 7th instant. 

8.— Bubma Gazbttb, 

1st December 1896.— No. 524, — T lie leave on urgent private affairs 
for six mouths granted to Mr. J. Messer, Deputy Conservator of Forests, 
has been commuted by Her Majesty’s Secretary of State for India to one 
year’s furlough on medical certificate. 

1st December 1806 — No. 525.— On the return from purilege leave 
of Mr. J, Copeland, Deputy Conservator of Forests, Mr. S. Carr, Assist- 
ant Conservator of Forests, is transferred from Mandalay to the charge of 
the Pyinmana Working Plans Dnition. 

1st December 1898.— No. 24. — With reference to notification No. 
493, dated the 12th November 1806, Mr. F. J. Branthwaite, Deputy 
Conservator of Forests, made over, and Mr. A. M, Burn-Murdoch. Deputy 
Conservator of Forests, received, charge of the Working-Plans Division on 
the afternoon of the 27th November 1806. 

lri December 1896. — No. 25. — With reference to Notification No. 
20, dated the 14th ultimo, Mr. S. A. Wood, Forest Ranger, reported his 
arrival at Henisada on the afternoon of the 17th ultimo and assumed 
oharge of the Myanaung subdivision on the forenoon of 22nd ultimo, 

4th December 1896. — No 535. — Mr. George Eaton Stannard 
Cubitt, who has been appointed by Her Majesty’s Secretary of State for 
India to the Imperial Forest Department as Assistant Conservator, 2nd 
grade, reported his arrival in Rangoon on the 5th December 189C, before 
noon. 

Mr. Cubitt is posted to the head-quarters of the Prome Forest divi- 
sion, Pegu Forest Circle. 

4th December 1896. — No. 536 — Mr. George Kenyon Parker, who 
has been appointed by Her Majesty’s Secretary of State for India to the 
Imperial Forest Department as Assistant Conservator, 2nd grade, reported 
bis anival in Rangoon on the 4t’n December 1896, b *fore noon. 

Mr. Parker is posted to the head-quarters of the Upper Chindwin 
Forest division, Western Forest Circle, Upper Burma. 

4th December 189G. — No. 22. — Mr. J. Copeland, Deputy Conser- 
vator of Forests, reported his return from the three months and 15 days’ 
privilege leave granted him in Revenue Department Notification No. 363 
(Forests), dated the 14th August 1896, and resumed charge of tho 
Mandalay Forest division from Mr. S. Carr, officiating Deputy Conserva- 
tor of Forests, on the forenoon of the 3rd instant. 

5th December 1896. — No. 19. — With reference to Revenue Depart- 
ment Notification No. 494, dated the 12tli November 1896, Mr, A. M. 
Bnrn-Murdoch, Deputy Conservator of Forests, made over, and Mr. H. B. 
Ward, Deputy Conservator of Forests, received charge of the Rangoon 
Forest Division on the afternoon of the 30th November 1896. 

10<A December 1896. — No. 26. — Mr. F. Ryan, Extra Assistant 
Conservator of Forests, was on special duty in ihe Kado division, Tenas- 
serim Circle, from the 9th to the 21st September 1896. 

lltA December 1896. — No. 23. — Mr. S. Carr, officiating Depnty 
Conservator of Forests, assnmed charge of the Working Plans Division 
on the forenoon of the 3rd instant, in accordance with Revenue Depart- 
ment Notification No. 525 (Forests), dated the 1st December 1896, 
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14 th December 1896 — No 24 — Mr. C S Rogers, Extra Assistant 
Conservator of Forests, reported his ietum from the three months and 
15 days’ pi lvilege leaie gi anti d him in lieu nut D< partment Notification 
No 337 (Foiests), dated the 5th August 1896, and usiinnd charge of the 
Mdng Mit subdivision (Ruby Mines division) fiom Mr E, B. Powell, 
Extra Assistant Conservator of Forests, on the forenoon of the 80th 
November 1896. 

15 th December 1896 — No 23 — Mr C A. B Anderson, Extra 
Assistant Conscivator of Fores f s, icpoittd his leturn from the four 
months’ leave on medical certificate gmntid to him m Revenue Depart- 
ment Notification No 440 (Forests) on the foitnoon of the 4th instant, 
and received charge of the Shwegu subdmsion fioiu the 1)< puty Conserva- 
tor of Foiests, Bhamo division, on the forenoon of the 5th instant. 

15 th December 1696 — No 2L9 — At the departmental examination 
held at Rangoon, My mg} an, Meiktila, Mandiliy and Monywa, on the 
2nd and 3id November 1896, tlie following Foiest officers passed in the 
subjects specified below, according to the standard pi escribed foi the ex- 
amination of Forest officers : — 

Law . 

Mr. A Ii M. Lawson, Assistant Conservator of Forests. 

Mr A E. Ross, Assistant Conservator of Forests. 

Mr J W. Ryan, Extra Assistant Conservator of Forests. 

Mr. S A. Wood, Forest Ranger 

Mr. G. T Wrafter, Forest Ranger, 

Revenue 

Mr. C B Smalcs, Assistant Conservator of Forests. 

Mr A E Ross, Assistant Const rvatoi* of Forests 

Mr J W Ryan, Extia Assistant Conservator of Forests. 

Mr. F, W, Forster, Foiest Rangei. 

Mr G. T. Wrafter, Forest Ranger 

Procedure and Accounts 

Mr. A, H. M. Lawson, Assistant Conservator of Foiests, 

Mr J W. Ryan, Extra Assistant Consenator of Forests. 

Mr, B P Kelly Forest Rangei 

Mr S. A. Wood, Forest Ranger. 

Mr. J L HcfTeinan, Forest Ranger. 

Mr G T Wi after, Forest Ranger 

19<A December 1896 —No 26 — With reference to Revenue Depart- 
ment Notification No 347 (Forests), dated the 5lh October 1896, Mr. 
W. A. Qearsey, Extra Assistant Conservator of Forests, reported his 
return from the thiee months’ privilege leave granted him in Revenue De- 
partment Notification No. 359 (Forests), dated the 13th August 1896, 
and received charge of the Mogdk subdivision, Ruby Mines division, from 
Mr. E, B, Powell, Extra Assistant Conservator of Forests, on the fore- 
noon of the 10th instant. 

9,~Abbak Gazette. 

10th December 1896 —No. 8U67G.— Mr. J. C. Carroll, Assistant 
Conservator of Forests, who has been appointed by Her Majesty’s Secre- 
tary of State to the Forest Department in Assam, having leported his 
arrival in India, is attached to the Goalpara Forest Division, 



Till EXTRACTS *ROM OFFICIAL GAZETtflS. 

18$A December 1896 — No, 8266G — On the repoit of the Central 
Examination Committee, the Chief Commissioner directs the publica- 
tion, for general information, of th< result 4 of the Half-yeaily Examina- 
tion of Assistant Commissioners E\tia Assistant Commissioners, and 
other Officers held on the 9th, 10th, lltli, 12th, and 13th November 
1896. 


Name, 

Subjects taken by the 
candiditos 

Sul jucts In which 
l ussed 

Compuls ry subjects 
which still required 
to i iss 

Higher 

Standard 

1 

Lower 

Staudtud 

11 ghcr 
Stan l ird 

I iwer 
Stindud 

1 

Higher 

Standaid 

Lower 

Standard 

Auutant Conserva- 
tor of Fo celt 







Mr A. It Dicks 

Laud Revcuuo 

I orest Law 

Laud Revenue 

toiost I aw 

Bongnli 

Bengali 


Procedure A Account's 

| Procedure A Accounts 




10. — Hyderabad Resided y Gazette. 


7 ik December 1890 — No 372 — Mr. R S Hole, Assistant Conser- 
vator of Forests, having upoitcd Ins arrival at Amiaoti on the afternoon 
of the 18th Novcmbct 1896, is attached to the Dncction Forest Division 
with effect from that date. 

11 — Mysore Gazette 

December 189G — No 4945 — It F 0195 — The leave on me- 
dical certificitc gianted to Mr B Siinwnsa Rao, Assistant Consenatoi 
of Forests, Slukarpui Foicst subdiUbion, in Notihc itiou No 4107 — 
Ft F, 91-95, dated 1st No\eudti 1896, is hereby e\Unded ly thice 
months, at the end of which pound he will leport lnmseli to the head- 
quarter office of the Oonscrvctoi ol Toiests foi oidus 

2 Mr J J Monteno, E\tia Assistant Consct valor of Forests and 
Mr M, Srinivasa Rao, Rangct, 2ndGiad(, will continue to act as A c sis- 
tant Conscrvatoi and Extia Assistant C onseivatoi of forests, rcsputive 
ly, during the absence of Mr B Siinnasa Rao on leave or until fuither 
orders 

5th December 1896 — No 5120 — ^ It 92-95 —Mr. T Abdul 
Karun, Deputy Oonsuvntoi of Foiests, Mysore district, having availed 
himself of the two months and seven days’ puvilege leave giantcd to lnm 
in Notification No 2338 — Ft F 90 95, dated 1st fcxptember 1896, 
from the afternoon of the 8th September 1896, and returned to duty on 
the afternoon of the 12th November 1896, the unexpired portion of the 
leave, viz three days, is hereby cancelled 

bth December 1896 — No 5120 — Ft F \ 92-95 —Mr Y Sitar*. 
maiya, Assistant Conservator of Forests, having availed himself of the 
two months ond sixteen days’ privilege loave granted to lnm in Notifica- 
tion No 10367 — Ft F 92-95, dated 29th May 1896, from the 7th June 
1896, and returned to duty on the forenoon of the 21st August 1896, 
the unexpired portion of the leaves, viz,, two days, is hereby cancelled. 
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iz 


19 th December 1896,— No. 5606 . — Ft F, 27-95. — Mr. H. Srinivasa 
Rao, who in Government Notification No. 944— Ft, F. 27-95, dated 27th 
July 1896, was appointed to act as Sub-Assistant Conservator of Forests, 
will continue to act as such sub, pro tem<> vice Mr, M.G.Kama Rao, Acting 
Assistant Conservator, 3rd class, or until further orders. 

19 th December 1896, — No, 5609. — Ft. F. 62-95. — Under Artirlo 
188 of the Mysore Service Regulations, Mr. M. G. Rama Rao, b. a., 
Officiating Assistant Conservator of Forests, Kakankote Range, Mysore 
district, is granted privilege leave of absence for fifteen days with effect 
from the 15th December 1896, or such other date as he may avail himself 
of the same. 

23rc£ December 1896. — No. 5690, — Ft. F. 93-95. — The extraordi- 
nary leave without allowances for one year granted to Mr. C. E. M, Rus- 
sell, Deputy Conservator of Forests, Kadur district, in Notification No. 
5741— Ft. 880, dated the 29th December 1895, is hereby extended by 
another year. 

2 5th December 1896.— No. 5767, — ^ F. 27-95— Mr. P. E. Benson, 
Sub- Assistant Conservator of Fotests, who was temporarily posted to the 
Tumkur district in Government Notification No. 11835 — Ft, F. 1-96, 
dated 1st July 1896, is transferred to the Shimoga district for duty under 
the immediate orders of the District Forest Officer. 




VIII— EXTRACTS FROM OFFICIAL GAZETTES. 


1.— Gazette of India. 

7th January 1897 — No 14—124 25-F — Tin undermentioned 
officers, who nave been appointed by tier Mapstv s Santaiy of State to 
the Forest Depmtmuit ot In lift are appointe l to he Vssistant Conserva- 
tors of the 2nd ult with tff *U 1 1 out the laps specified opposite their 
namet and aic posted to the pmunces noUil In low - 

Ml R s Hole ( entiul Piumiuis JG h Nowmbei, lh96 
Mr 1) 0 Witt ( Vntial Pmunu s lbth N »\uuUt I r*>9(> 

Mr K F R Lhaiinu, Noith-Wtsteiu Pluvious and On Ih, 16th 
Novembit, 1896 

Mi W \ It Doxit Noith- Western Piovmus and Oudh, 16th 
November 1896 

Mr G h S Cnbitt Burma 4<h Decunbei 1896 
Mr G K Paikei, Bin tnii 4ili Drunibei 1896 
Mi T H M mu ah Ihngal 10th Decenibei 1896 
Mi J C Cm mil \s>miij 26ili Noumbei l v 96 
12tk January 1\96 — \o 11 F —28 2 —On ututn from the pri- 
vilege lem glinted him in the nolifi iiioh ot tins Department 
No 1043 F— 226 5 daud tin 26th N lumlxi lisi Mr F Ii Diclunson, 
Conservator of Forests, lesumul diaige oi the Ptgu ( ircle in ^Lower 
Burma fiom Mi, G F Puvost Offiuatmg Consuvatoi of the lenas- 
serim Cncle, with effect tiom the 4th instant 

16th January 1^97 —No 51 F —24-3 — The following promotions 
are ordeied in tontuquenie ot the retirement fiom the service of Mr. 
R H E Thompson Conaervatoi of Forests, 2nd Giade, with effect from 
the 8th Decenibei 1896 — 

(i) Mr. P J Cm ter Conservator, 3id grade, Burma (on furlough), 
to the 2nd grade 

(it) Mr (\ F Elliot, ()ffi< iatmg Conservator, 3rd grade, Punjab, is 
confirmed in tbit giade, aDd will officiate in the 2nd grade 
until further orders 


2.— Madras Gazette 


4th January 1897 -Appointment —K S Knshnamchan, Acting 
Ranger 5th Giade to be Ranger oii\ Grade, from 1st January 1897. 

Ti antler — N fcvvnmimitha Iyer, boiest Ranger, Anantapur District, 
is transleried to Godavari District 
6th January 1897 — No. 10 — 



XI 


EXTRACTS FROM OMICXAL G VZETTKS, 


No 


Name of officer 


Mr. S Cox 


Mr T P. Peake 


Present 

grade 


Assistant 
Conserva- 
tor of 
Forests, 
1st grade 


D< puty 
Cons? rv& 
tor of 
Forests 

, 3rd grade 

Mr C DuPr£ Deputy 
{Thornton | (onxt-rva 

tor of 
Forests, 

i 4th gtade 

|Mr H F A Wood Assist mt 
I Conaei va 
I tor of 
Forests 
1st Grade 


Grade to 
which 
promoted 


Deputy 
ons*-r\ a 
tor of 
Forests, 
4th Grade 

Deputy 
Conserva 
tor of 
F treats, 
'2nd Grade 
De puty 
C mserva 
tor of 
F >! eHfcS, 

[3 d Grade 
Deputy 
Cons* rva 
tor of 
F c 1 ests 
|4 1 h Grade 


nipr™ i "bowing cause 


Acting 


Do 


of vacancy, Ac. 


>unng the absence of Mr 
C E lirasier on fur- 
lough, or until further 
orders The acting ap 
pointment to take efF ct 
from the 15th July y0. 


During the absence of 
Vtr H J A Porter 
on furl* ugh or until 
further orders 


11th January 1897 — 


No 

Name of officer 

| District 

N iture of 
chuige 

Remarks 

1 

Mr C E C Fischer, 
Assistant Conservator 
of ForestB 2nd Grade 

Kurnool 


To do duty under the super 
vision of the District 
Forest Officer. 


15th January 1697 — No 30 — The prmlege lenu 1 toi one month 
granted to Mi G Hadtield District Forest < )ftn er, South Malabar, is 
Commuted into furlough without Medical certificate lot two jtais, under 
article 34-0 (61 of the Civil ''ervue Regulations 

1 6th January 1807. — No 31 Th sp< cral leivo foi si\ months 
granted to Mr R McIntosh, Deputy Conscu \utor ot Forests, 4th Giade, 
in Notification No 355 published at page 9o6 of Pmt I of the Fort 
St. George Gazette, dated 2 *th July 189b has been commuted to leave 
on Tvledical certificate and extended to eight months undei articles 264- 
laud 840 (a) of the Civil Service Regulations 

llth January, 1896 — Leave — To N Halajee Singh, Rangee Nel- 
ore District, lor three months, in continuation of the leave notified in 
page 1430, Part II of the Fort St George Gazette, dated 1 st December 
1826, under article 369 of the < tvil Service Regulations 

14<A January 1897 - Sub Assistant (Jonsei vator Mr C P. Howell, 
temporarily transferred from South Cunara to Noith Coimbatore 

14 th January 1897. — No 32 — Messrs J W Cherry and (’. E. 
Brasier of the Madras Foiest 1 >epamnent, have each been gianted by 
the Right Honourable the Secietary of Mate for India an extension of 
six months' furlough in continuation of the leave notified as notifications 
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Xll 


Nos. 452 and 120) at png<«t 007 ami 361 of Part T of the Fort ^ t George 
Gazette 1 m* 1 27in Vugusi ISO ft ami I7ih Maic.li 1696, lespeetively 
18/^ January 1897 — No 33 — 


No. 

Name of officer. j 

District j 

Na ure of 
charge 

Remarks 

1 

Mr H h A V\ ood 

C'uddap.ih 

Acting Dis 

During the abnenoe 


AsAiatmt Conservator 

tile 1 oust 

oi Mr h oulkeB on 


of Forests 1st U t a e 


Ofhcei 

oth» r duty 

2 

Mr C J \VouurH7, 

> o ii t h 

Do . 

During the absence 


Extra AssiNtant t on 

( < indmtore 


<>t Mr '-ass or until 


servator of hoiests, 3rd 
grade 



further orders 


2btJi January I 897, — Le tv ** — ()m monl h s pi iv lit gt have on modi- 
ca’ o<M tifiiute i w gi.mtpd i o Mi It O'Hna, Foust Ranker, Godavari 
District iiom ihe Ol)i Juiiiuuv 1^97 

29fA January — Leaie — r io A P Rnma< hnndra Mudalwr, f>th grade 
Noith Aicoi J >ist i ict loi two monl lis under intuit* 291 oi the Givi 
Seivice Regulations lioui 7lh Dtctinhu 1696 

3 — Bombay Gvzktte. 

20/A January 1 8‘ 7 — No 7(>62 — Messrs G K Betham and W R 
Woodiow 1 epuiv ( miser vuims oi f oreit*- r* >p n tm lj d* hveted over and 
received t hui n e ot tin Dhaivvui turn'd Division on the forenoon of the 
21bi Di t < nil mm 1 6% 

4th Januar y 1 897 — No 24x6 -In accordant e with Government 
Resolution No 888.‘> duted I Clth Novcmhti 1896 sam turning three 
Foiest 1 >i\ isious hn the Thana District Mr A G Kite, I F h, took 
charge oi Noith Ilia a Division, and Mi J. Dolgson, I F. S , of the 
Cential and J&out h Thana Division ( i ending the amval oi Mi G M. 
Ryan) on the 22nd Den tuber 1896, in the afternoon 

No. 2487 — Mi 1 R D Bell 1 F S , handed over charge of the 
Working Plans Division on the 21st Decemhit 1890, in the afternoon. 

5th January 1897 —No 77 — His E\< client v the Governor in Coun- 
cil is pleased to appoint Mt G. P. Milieu, on return to duty, to he Divi- 
sional Forest Officer, Working Plans, Northern Circle. 

1 \th January 1897— No 7230 —Mr fl Mainwaring, Depnty 
Conservator ol toiests, delivered ovei and .Mr. V R. Kelkar, Deputy 
Collector, received charge of the Bijapur Division on the forenooon of the 
4th January 1897. 

12 th January 1897.— No. 297.— Mr G. P. Millett, Deputy Conser- 
vator ot Forests, Fourth grade, has been allowed by Her Majesty’s Secre- 
tary of State for India to leturn to duty, 

No, 251 Mossis J Dodgson Divisional Forest Officer, We3t Thana 
and A G Edie, Divisional Foiest Offnei, East Thana passed an examin- 
ation in Marathi according to the Lower {standard on the 5th January 
1897. 




Kill 
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Mr, D A. Thomson, Assistant Conservator of Forests Northern 
Division Kanara passed an examination in Kanaiese accoiding to the 
Lower Standard on the 5th Jamnuy 189 7 

14 th January 1897.— No 2618 — Mi J. Dodgson, I. F S„ deliver- 
edPoverandMr G M. Ryan I. K S, leiened chaise of the South 
Thana Division on the afternoon of tin. 8th Janua y 1897 

14<A January 1897 — No 2619 — Mi. V. P. itibeiro, L C. E., 
Extra Assistant Conservator of Foiests, Hind gmdt, was relieved of his 
duties in this Circle on the afternoon of the 9th January 1897, in order to 
proceed to Bij&pur, as per Government Resolution No. 10392, dated 18th 
ultimo. 

No. 2620. — Mr. S B Ramie, L. C. K, Extra Assistant t'onservator 
of Forests Fourth grade, delivered over and Mr D \1 Bijur, Extra 
Assistant Conservator of Forests, Third grade, received charge of the North 
Thana Sub-divisional office on the forenoon of ilie 1 4th of Junuaiy 1897, 

19 th January 1897 — No 741 l.— Mi V 1 P. Riheiro, Extra 
Assistant Conservator of Foiests, leceivod charge of tlie Bijipur Division 
from Rno Bahadur V R. Kelkar, District Deputy Collector, Bij&pnr, on 
the forenoon of the 14th January 1897. 

2 Zrd . January 1897 —No 575 — His Excellency the Governor in 
Council IS pleased to make the following appointments : — 

Mr. L S. Osrnaston to he Depmv tonseivatoi of Foiests, Fourth 
grade, fioni the date of the vacancy canned by Mr. Gleadow’s 
transfer fiom the Bonihaj Semie, arid Mi G B. Duxhuiy to 
be First grade Assistant Conservutoi of Foiests vice Mr. 
Osrnaston. 

From the date of Mr Mainwai mg’s retirement. Mr 0. H L Napier 
to he Fourth giade Deputy (’on eivator <>f Forests and Mr W. 
E Copleston to he Fust grade Assistant Consei varor of Forests. 
26<A January lc>97 — No 640. — Mi. Snesho \lanju. Exiia Assis- 
tant Conservator of Foiests, Third graie, is allowed fmlough for four 
months and nineteen days with effect fiom I si Deccmbei 1 '96 

No 659 — His Excellency the Governor in Conned is pleased to 
appoint Mr. Ganpat Jayavau* liege to act as Extra Assistant Conserva- 
tor of Forests, Fourth grade, vice Mr. Shesho Manju on furlough and 
to be under the orders of the t'onservator of Forests, S mthern Circle. 

No 2782. — Mr G P. Mdett, I F. S.. having returned from fur- 
lough, took over charge of the Woiking Plans Division fiom undersigned 
on the 26th instant in the forenoon 

No. 7777 —In accordance wiih Government Resolution No 10830, 
dated 17th December i896, Mr. T. R. D. Bell, Deputy Conservat >r of 
Forests, posted to the new Western Division of Kanaia, handed over 
charge of the Sirsi and Siddnpur Ranges to Mr Hasilden, Divisional 
Forest Officer, of the new Southern Division of K naia, and received from 
him the charge of the Ankola Range, on t' e lfnh J muarv 1897 

Mr Bell also recuved ch ge »t the Kniwai Range, horn E. G, 
Oliver, Divisional Forest Officer, Northern Division of Kanara, on the 
eame date. 
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4— Bengal Gazette. 

\f>th January 1897 — No 214 — The following level moiis and pro- 
motions are ordend among the Office non the Bmgnl List of the Imperial 
Forest Service, with effect from the 1 st Dec tinier 1H‘)G, consequent m 
the return to duty from furlough ot Mr II L) I) Fien h and the transfer 
to the North-Western Provinces and Ondh of Mi VV H Lovegrovi, 
Deputy Consenator of Forests, 4th grade pi ovisional — 

Mr H l) L) French, Deputy Con^ervatm ol Forests of the 4th giade, 
to officiate in the 3id grade of Deputy ( onsma'ois 

Mr C. (j gets, f c h, Deputy Cousin at ni of Forests ol the 
4th grade, officiating in tlio .Sid giade (on deputation to the Impenal 
Forest School) to revert to the 4th giarle of Deputy ( on^ivators 

MrHHH aines F o n Deputy Oonsmatoi of 1 oii'.tsof the 4th 
grade officiating m the 3rd grade, to revert to the 4th giudt of Deputy 
Conservatois 

Mr E P Stebbmg, Assurant ( onservatot of Fousts 2nd grade, 
and Officiating Deuity Conservatoi of Forests 4th grade to be an Assis- 
tant Conseriatoi, 1st grade sub pu> ten, and to continue to officiate m 
the 4th giade of Deputy Conservator* 

\bth January 1897 — No 215 — Consequent on h s return to duty 
from furlough on the 12th Dicembei 189b Mi W F Lloyd Assistant 
Consenator of Forests 1st giade, is pr<>m< ted to he Deputy Consmator 
of Fort st s 4th giade sub pro tem , vice Mt W H Lovegiow trans- 
ferred to the North-Western Provinces 

Mr E P Stebbing, Assistant Conservator of Forests 1st grade, sub. 
pro tem , and Officiating Deputy Consmator 4th grade, revorts to Assis- 
tant Conservator, 1st giade sub pro tem 

19th Januaiy 1897 — No 247 — Mr J W A Gneve, Assistant 
Conservator of Foiests, 2nd giade, is promoted to officiate in the 1st 
grade of Assistant Conservators with iflut from 4th May ] 896, and in 
the 4th grade of Deputy C< nseryators of Foiests, from 4th August 1896 
to 4 ill November 1896 From the latter date Mr Grieve will levert to 
officiating 1st grade Assistant Conservator 

5-N.-W. P. and Oudh Gazette 

4 tk January 1897 — No. n o* 5B — With effect from the 25th Novem- 
ber 1896 the date on which Mr B B Osmaston Deputy Conservator 
of Forests, 4th grade reverted to these Provinces .— 

Mr, P H. Clutterbuck, Deputy Conservator of Forests, 4th grade, 
provisionally substantive, to revert as Assistant Conservator of Forests, 

1st grade, continuing to officiate as Deputy Conservator, 4th grade. 

Mr J G Tulloch, Assistant Conservator of Forests, 1st grade, 
provisionally substantive, to revert to the 2nd grade, continuing to 
officiate as Deputy Conservator, 4th grade. 
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4 th January 1897 —No fn^— 'Phe following temporary promotions 
and reversions are notified for general information : — 


% 

I 

With effect 
from 

Goniequent on 

Name. 

From 

To 

1 

13th Octr 

Mr A P Gren* 

Mr H G 

Offg AfiBt ConB 

Oflg Dy ConB. 


1 1896 

fell s departure 
on leave, 

Billson. 

of Korestu, let 
grade 

0 Forests, 4th 
graf de 

2 

23rd Octi 

Mr F A Leete’s 

Mr H G 

Offg Dy Cone 

Offg Asst Cons 


1896 

return from pri 
vilege leave 

Billson 

of Forests, 4th 
grade. 

of Forests, 1st 
grade 


12e/t January 1897 —No v n 455 B io ~Th e Hon’bh* the Lieutenant 
Governor and Chief Conmn^sionei is pleased to detlait the nudemention- 
ed gen tit men, other than Tahsildais and candidates loi 1 ahsildai ships, 
with regard to whom a sepai ate notitu nti< n ill h ismiuI, to have passed 
the Departmental Examination tor |mnor oftn < rs held on 19th October 
1896 and following days, in the subjects speufnd below — 

IV. Forest Officers 
Land Revenue systems 
By the Higher Standaid. 

Mr R. C Miiward 
Procedure and Accounts. 

Mr R 0 Miiward. 

\ ernacular 

Mr E L Haslett 
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6. — Punjab Gazette. 


8<A January 1897 —No x“l7nT7 — Notification —The following 
changes have taken plate in the list of Finest Offuirs on the Associated 
Provinces with effect from the dates specified against eat h 


Name 

Present Grade 

Grade to which 
promoted or 
reverted 

With effeot 
from 

Remarks. 

Mr L Gisborne 

Dy Cons , 3rd 

Offg Dy Cons , 
2nd Grade 

13th Decern 

Consequent 

Smith 

Grade 

her 1896 

on the return 
of Mr Gis 
borne Hrmfch 
from furlough 

Mr A, L 
Molntire 

Offg Dy Cons . 
2nd Grade 

Dy Cone,, 3rd 
Grade 

Ditto 

Mr. C. P Fisher 

Offg Deputy 

Cons, 3rd 
grade 

Deputy Cone , 
4th grade 

Ditto 


Mr. Linnell — 

Offg Deputy 
C o n s 4 r a 
gtade. 

Assistant Cm 
servator, 1st 

grade 

Ditto 


Mr G. F Taylor, 

Offg Dy Cone , 

Dy Cone , Ird 

21st Deer 

Consequent 

2nd grade 

grade 

1696 

on the re- 
turn of Mr. 
King from 
furlough 

Mr. G. S. Hart, 

Offg Dy Cons , 
3rd grade 

Dy. Cons , 4th 
grade 

Ditto 


Mr R M Wil 
liameon 

Offg Dy Cons., 
4th grade 

Asst Cons , let 
grade 

Ditto 



Wth January 1897 —No ■ K Jfrr j— Messis A M * Reueher «»<* 
E A Down, Deputy Const*! vator ot Forests respectively made over and 
received charge of the Babul istau Foiests on the afternoon of Juh 9th 
1896, from which date the former ie\erled to his substantive appointment 
of Deputy Conservator, 2nd grade, and the latter was promoted to offi- 
ciate in the 1st grade 

llt/i January 1897 No In ""'Nation No. - A -ir 5 0 .M ' 

dated the 3rd August 1896, for Mr A M Keuther “ read Mr. E. A. 
Down 

16 th January 1897 -No. aITST!— J Leave — Mr C ' P * Fisher, 
Deputy Conservator of Forests, ha- been granted 18 months’ furlough, 
with effect from 16th March oi such subsequent date as he may avail 
himself of it 

Ibth January 1897,— No. 51 —Leave.— Mr. Fazl Din, Extra 
Assistant Conservator of Forests, has been granted 18 months’ furlough 
with effect from 1st March 1897, or such subsequent date as he may 
avail himself of it. 



rvu 


EXTRACTS FROM OFFICIAL GAZETTES* 


7. — Central Provinces Gazette. 

7th January 1897. — No. 63. — With reference to Order No 5067, 
dated the 28rd December 1806, Messrs. C. 0. Hanson, Officiating Deputy 
Conservator of Foiests, and L. Gisborne Smith, Deputy Conservator of 
Forests, respectively mads over and assumed charge of the Sambalpur 
Forest Division on the 12th idem. 

7th January 1897.— No. 64 — With reference to Order No. 5068, 
dated the 23rd December 1896, Mr. C O. Hanson, Officiating Deputy 
Conservator of Forests, assumed charge of his duties in the Direction 
Division on the forenoon of the 21st idem 

7th January 1897. — No. 66. — Privilege leave for three months, 
under Articles 277 and 29 1 of the Civil Service Regulations, is granted 
to Mr. C. O. Hanson, Officiating Deputy Conservator of Forests, Central 
Provinces, with effect from the 19th January 1897, or the subsequent 
date on which he may be permitted to avail hini 9 elf of it. 

7th January 1897. — No. 73. — Mr. R S. Hole, Assistant Conserva- 
tor of Forests, appointed by Her Majesty’s Secretary of State for India to 
the Indian Forest Service, is posted to the Hoshangabad Forest Division. 

Mr. Hole assumed char.-e of his duties at Hoshangabad on the fore- 
noon of the 7th December 1896. 

7th January 1897. — No. 75. — With reference to Order No. 4330, 
dated the 12th November last, Mr. A. St. V. Beechey, Assistant Conser- 
vator of Forests, assumed charge of the Pranhita-Godavcry Sub-Division, 
in the Chanda Forest Division, on the forenoon of the 27th idem. 

28/A January 1897 — No. 515. — Mr. C. O. Hanson, Officiating 
Deputy Conservator of Forests, attached to Hie Direction Division, availed 
himself, on the afternoon of the 21st instant, of the three months’ pri- 
vilege leave granted him by Order No. 66 of the 7th idem, 

8. — Burma Gazette. 


21«/ December 1896. — No. 27. — With reference to Revenue Depart- 
ment Notification No 567 (Forests), dated the 11th December 1896, 
Mr. E. B. Powell, Extra Assistant Conservator of Forests, received charge 
of the Myadaung subdivision, Katha division, from the Deputy Conserva- 
tor of Forests, Katha division, on the forenoon of the 15th instant. 

28 th December 1896. — No. 576.— Mr. H. B. Ward, Deputy Con- 
servator of Forests, Personal Assistant to the Conservator of Forests, 
Pegu and Tenasserim Circles, is posted to the charge of the Dep6t and 
Agency Division, Rangoon, during the absence of Mr. J. Allmark, on fur- 
lough, or until further orders. 

2 8/A December 1896.— No. 577. — Under the provisions of Article 
371 (a) of the Civil Service Regulations, furlough for one year is granted 
to Mr J. Allmark, Extra Deputy Conservator of Forests, with effect from 
the 15th January 1897, or the subsequent date on which he may avail 
himself of it. 

28/A December 1896.— No, .680 — Mr. W. J. Lane-Ryan, Extra 
Assistant Conservator of Forests, has been permitted by Her Majesty’s 
Secretary of State for India 'to return to duty within the period of hij 
leave. 
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2 §th December ] 896. —No. 20. — "With reference to Revenue Depart- 
ment Notification No. 535, dated 4th December 189C, Mr. G, E. S. 
Cubitt, Assistant Conservator of Forests, leported himself for duty at 
Promo on the forenoon of the 1 Oth instant. 

31 December 1896 — No. 27.— Mr. E (J. Florey. Forest Ranger, 
3rd grade, in the Kado division, is granted 30 days’ piivilege leave, with 
effect from the l5lh December 189G. 

4 th February 1897. — No 1 — Willi reference to Revenuo Depart- 
ment Notification No. 482 (Forests), dated the 10th November 1896, Mr. 
H. B. Ward, Deputy Conservator of Forests, relinquished charge of his 
duties as Personal Assistant to the Consei valor of Forests, Pegu Circle, 
on the forenoon of this date. 

7 th January 1897. — No. 1. — (Coriigenduni).— In this department 
Notification No. 535, dated the 4th December 1896, for “5th Decem- 
ber” read ‘ 4th December.” 

No. 2. — Mr. J, W. liven, Extra A "distant Conservator of Forests, 
4tli grade, on probation, is confirmed in his appointment, with effect from 
the 21st September 189C. 

12th February 1897.— -No. 1. — With reference to Revenue Depart- 
ment Notification No. 537 (Forests), dated the 4th December 1896, Mr. 
G. K. Parker, Assistant Conservator of Forests, assumed chaige of his 
duties on the 18th December 189G. 

18<A February 1897, — No. 6 — The following alterations in rank 
are ordered in the Forest Department : 

(1) With effect from the 25th July 1896, consequent on the retire- 
ment of Mr. C. W. Palmer : — 

Mr. J. C. Murray, Deputy Conservator, 2nd grade, provisionally 
substantive), and officiating Deputy Conservator, 1st grade, 
to be Deputy Conservator, 2nd grade, and to continue to 
officiate as Deputy Conservator, 1st grade. 

Mr, J. Copeland, Deputy Conservator, 3rd (officiating 2nd) 
grade, to be Deputy Conservator, 2nd grade, provisionally 
substantive. 

Mr. H. Carter, Deputy Conservator, 4lh (officiating 3rd) grade 
to be Deputy Conservator, 3rd grade, provisionally substantive. 
Mr. H. H, Forteath, Assistant Conservator, 1st grade (offi- 
ciating Deputy Conservator, 3rd grade), to be Deputy Con- 
servator, 4th grade, and to continue to officiate as Deputy 
Conservator, 3rd grade. 

(2) With effect from the 18th September, 1896, consequent on 
the transfer of Mr. C. M. Hodgson to Burma: — 

Mr. C. M. Hodgsou, Deputy Conservator 4th grade, to officiate 
as Deputy Conservator, 3rd grade, 

Mr. S. Carr, Assistant Conservator, 1 st grade (officiating Depu- 
ty Conservator, 3rd grade), to officiate as Deputy Conset- 
tor, 4th grade. 

(3) With effect from the 9th October 1896, consequent on the 
transfer of Mr. H. Calthrop to Burma 

Mr. H. Calthrop, Deputy Conservator, 8rd grade, to officiate as 
Deputy Conservator, 2nd grade. 

Mr. H. Carter, Deputy Conservator, 3rd (officiating 2nd) 
grade, to revert to his substantive appointment. 
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(4) With effect from the 1 6th October 1896, consequent ou 
the- return of Mr, II. Hill from privilege leave . 

Mr. C. L Toussaint, Deputy Conservat *r, 3rd (officiating 2nd 
grade, to revert to his substantive appointment, 

Mr. A, M. Burn-Murdocli, Assistant Conservator, 1st grade, 
(officiating Deputy Conservator, 3rd grade), to officiate as 
Deputy Conservator, 4th grade. 

(5) With effect from the 12th November 1896, consequent on 
the return from privilege leave of Mr. H. Carter. 

Mr. G. R. Long, Assistant Conservator, 1st grade (officiating 
Deputy Conservator, 3rd grade), to officiate as Deputy Con- 
servator, 4th grndc. 

(6) With effect from the 3rd November 1896 «— 

Mr C. Smaies to bo Assistant Conservator, 1st grade, and 
to officiate as Deputy Conservator. 4th grade— 

(7) With effect from the 3rd December, 1896, consequent on the 

return of Mr J. Copeland from privilege leave. 

Mr M. Hill, Deputy Consenator, 3rd (officiating 2nd) grade 
to revert to his substantive apppointment. 

Mr C. R. Dun, Deputy Conservator, 4th (officiating 3rd) 
grade, to revert to his substantive appointment. 

13 th, January 1897. — No. 11 — On return from leave Mr. C E. 
Muriel, Deputy Conservator of Forests, id posted to the charge on the 
Rangoon Forest Division. 

No 12 — Mr. H N. Thompson, Deputy Conservator of Forests, is 
transferred from Bassein to the .Southern Shan Mates, Forest Division. 

No. 13. — Mr. C. W. Allan, Extra Assia r ant Conservator of Forest, iu 
charge of the Henzada-Thongwa Forest Division, is appointed to the 
charge of the Bassein Myaungmya Forest Dhision in addition to his other 
duties as a temporary measure. 

16th January 1897.— No 2.— With reference to Revenue Depart- 
ment Notification No 576 (Forests), dated the 28th December 1896, Mr. 
J Allmark, Extra Deputy Conservator of Forests, and Mr. H. B. Ward, 
Deputy Conservator of Forests, respectively made over and received charge 
of the Dep6b and Agency division, Rangoon, on the afternoon of the 
15th January 1 897, 

No. 3 — With reference to Revenue Department Notification No. 11 
(Forests), dated the 14th instant, Mr. H. B, Ward, Deputy Conservator 
of Forests, and Mr, C E. Muriel, Deputy Conservator of Forests, res- 
pectively made over and received charge of the Rangoon Forest division 
on the forenoon of the 14th January 1F97. 

19 th January 1897. — No 16. — On return from leave Mr. W. J. 
Lane- Ryan, Extra Assistant Conservator of Forests, is posted to the 
charge of the Bassein-Maungmya Forest division, 

21 8t January 1897.— No. 19— Under the provisions of Article 340 
(6) of the Civil Service Regulations, furlough for IK months is granted to 
Mr, G. F. R. Blackwell, Deputy Conservator of Forests, in supersession of 
the leave on medical certificate granted to him in this department' Notifi- 
cation No, 563, dated the 10th December 1896. 

No. 20. — Mr. H. N. Thompson, Deputy Conservator of Forests, is 
appointed to the charge of the Southern Shan States Forest Division* 
vice Mr. C, R. Dun, transferred. 



EXTRACTS FROM OFFICIAL GAZETTES. 


No. 21. — Mr. C. R Dun, Deputy Conservator of Forests, is transfer- 
red from Taunggyi to the churge of the Mu forest division. 

No 22 -—Mr. A. E, Ro*s, AsMStan Consei vator is transferred from 
the North Thanawaddy subdivision to the Southern Shari States Foust 
division. 

No. 23— Mr A H M Lawson, Assistant Conservator, is posted to 
the cliaige of the Noith Thatiawaddy subdivision, vice Mr Ross, trans- 
ferred. 

2l#£ January 1 897 —No 67. Under the provisions of Article 340 
(A) of the Civil feel vice ltegu ations, furlough for 18 months is granted to 
Mr. C. L. Toussaint, Deputy Conner vator of Foiests, with effect from 
the date on which he avail himself of it. 

No. 28 — •Under tho piovisions of Article 3 8 of tho Civil Servico 
Regulations special leave h>rsi\ nn nths i> gi anted to Mr. C M Hodgson 
Deputy Consei vator ot Fousts, with (fleet from the 1st Fcbiuary 1897, 
or the subsequent date on which he may avail himself of it. 

No. 29 — Mr. H li. Anthony, Deputy Conservator of Forests, is 
appointed to the cliaige of the Ataian Foiest, Division, in addition to 
his other du ies, during tho nbseme of Mr, Hodgson on leave or until 
fmther orders. 

9. — Assam Gazette. 

13/A January 1897, — No 175G— Mr. H. S Ker Edie, u a, 
Deputy Consei vator of Foiests, under ordeis of .transfer to tbe cliaige of 
the Kumrup Forest Division (v>de Notification No 669IG, dated the 
18th Ootoliei 1896), was nttnebed toihe Panang Forest Division on 
special duty from the 26th October to the 15th December 1 fe 9 G, both days 
inclusive. 

29 th January 1897 — No 746.- In supersession of Notification 
No. 65580, dated the 7th Oeioher 1896, the following changes in rank 
ale ordered, consequent on the retain fioni fui lough of Mr. K. E 
Fernandez, Deputy Consei vator of Foiests. Fust Guide and on bis tem- 
porary deputation to Ajmere with effect from the 17th June 1896: 

Mr. J. L, Pigot, Officiating Deputy Conservator of Foiests, First 
Grade seconded, to continue to officiate in that grade, and to be 
seconded, 

Mr. D. i\ Copeland Officiating Deputy Conservator of Forests. First 
Grade (provisional y subsiantive feecond Giade), to continue io 
officiate in the First Grade, and to be provisionally substantive 
in the Second Grnde. 

Mr. H. G. Young, Officiating Deputy Conservator of Forests, Second 
Grade, (provisionally substantive Third Giade), to continue to 
officiate in the Second Grade, and to be provisionally stibsiautive 
in the Third Giade. 

Mr, T. J Campbell, Officiating Deputy Conservator of Forest» f 
Third Grade, to continue to officiate in that grade. 

Mr. A. M. Long Officiating, Deputy Conservator of Forests, Fourth 
Grade, to continue to officiate in that grade. 

29/A January 1897 —No. 747G — In supersession of Notification 
No. 6&59G., dated tbe 7th October 1896, the following changes in rank 
ate ordered, consequent on tbe reversion to the Assam List of Mr. J. L 
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Pigot, Officiating Deputy Conservator of Forests, First Grade, seconded , 
and his departure on furlough, with effect from the 1st July 1896 : 

Mr, D. P. Copeland, Officiating Deputy Conservator of Forests, 
First Grade (provisionally substantive Second Grade), to revert 
to his substantive appointment as Deputy Conservator of 
Forests, Third Grade, but to continue to officiate as Deputy 
Conservator of Forests, First Grade. 

Mr. A. G. Young, Officiating Deputy Conservator of Forests, Second 
Grade (provisionally substantive Third Grade), to revert to his 
substantive appointment of Deputy Conservator of Forests, 
Fourth Grade, but to continue to officiate as Deputy Conservator 
of Forests, Second Grade. 

Mr. H. S. Ker-Edie, Deputy Conservator of Forests, Fourth Grade, 
provisionally substantive, to revert to his substantive appoint- 
ment of Assistant t onservator of Forests, First Grade and to 
officiate as Deputy Conservator of Forests, Fourth Giade. 

Mr. F. E B. Lloyd, Assistent Conservator of Forests, First Grade, 
provisionally substantive, to revert to his substantive appoint- 
ment of Assistant Conservator of Forests, Second Grade, and 
to officiate a? Assistant Conservator of Forests, First Grade. 

29th January 1 897. — Na. 748G — In supersession of Notification 
No, 6560G., dated the 7th October 1890 the following temporary pro- 
motions are made, with effect from the 13th July 1896, consequent on the 
departure on privilege leave of Mr. D. P. Copeland, Officiating Deputy 
Conservator or Forests, First Grade : 

Mr. H. G. Young. Officiating Deputy Conservator of Forests. Second 
Grade, to officiate as Deputy Conservator of Forests, First 
Grade. 

Mr. T. J. Campbell, Officiating Deputy Conservator of Forests, Third 
Grade, to officiate as Deputy Conservator of Forests, Second 
Grade. 

Mr. J. E. Barrett, Deputy Conservator of Forests; Fourth Grade, 
to officiate as Deputy Conservator of -Forests, Third Grade. 

Mr. F. E. B Lloyd, Officiating Assistant Conservator of Forests, 
First Grade, to officiate as Deputy Conservator of Forests, 
Fourth Grade. 

29 th January 1897. — No. 740G.— Consequent on Mr. E. E. 
Fernandez, Deputy Conservator of Forests. First Crude, Assam, on 
temporary deputation to Ajrnere, having been attached to the Forest De- 
partment in the Central Provinces the following reversions are ordered, 
with effect from the 2nh September 1896 : — 

Mr. D. P Copeland, Officiating Deputy Conservator of Forests, First 
Grade, on privilege leave, to officiate as Deputy Conservator of 
Forests, Second Grade. 

Mr. H, G Young, Officiating Deputy Conservator of Forests, First 
Grade, to officiate as Deputy Conservator of Forests, Second 
Grade. 

Mr. T. J. Campbell, Officiating Deputy Conservator of Forests, 
Second Grade, to officiate as Deputy Conservator of Forests, 
Third Grade. 

Mr. J. E, Barrett, Officiating Deputy Conservator of Forests, Third 
Grade, to revert to his substantive appointment of Deputy Con- 
servator of Forests, Fourth Grade. 
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Mr. F. E.B. Lloyd Officiating Deputy Conservator of Forest, Fourth 
Grade, to officiate as Assistant Conservator of Forests, First 
Grade. 

29 th January 1997. — No. 750G. — With effect from the 13th Oc- 
tober 1896, in consequence of the return to duty of Mr. D. P. Copeland, 
Officiating Deputy Conservator of Forests, Second Grade, from privilege 
leave • 

Mr, H. G, Young Officiating Deputy Conservator of Forests, Second 
Grade, to officiate as Deputy Conservator of Forests, Third 
Grade. 

Mr. T. J, Campbell, Officiating Deputy Conservator of Forests, 
Third grade, to revert to his substantive appointment of Deputy Conserva- 
tor of Forests, Fourth grade. 

Mr. A, M. Long, officiating Deputy Conservator of Forests, Fourth 
grade, to revert to his substantive appointment of Assistant Conser- 
vator of Foiests, First grade. 

29 th January 1897. — No. 7f>l — G With effect from the 18th Dctober 
1897 in consequence of Mr. E. E. Fernandes!, Deputy Conservator of 
Forests, First grade, attached to the Fore3t Department in the Central 
Provinces, having been appointed to officiate as Conservator of Forests, 
Third grade, in charge of the Northern Forest Circle, Central Provinces: 

Mr D.P. Copeland, Officiating Deputy Conservator of Forests, Second 
grade, to officiate as Deputy Conservator of Forests. First grade 

Mr H. G. Young, officiating Deputy Conservator of Forests, Third 
grade, to officiate as Deputy Conservator of Forests, Second grade. 

Mr T. J, Campbell, Deputy Conservator of Forests, Fourth grade, to 
officiate as Deputv Conservator of lorusts, I bird Grade. 

Mr. A M Long, Ass stant Conservator of h orests, First grade, to 
officiate as Deputy Conservator of Forests, Fourth grade. 

10 — Hyderabad Gazette. 

15 th January 1897 —No. 13.— With reference to Notification No. 
3765 dated the 21th September 1896, published on page 180 of Part II 
of the Central Provinces Gazette . No. 39, dated the 26th September 1896, 
the Resident is p eased to make the following promotions, with effect from 
the 1st January 1896, consequent on the promotion of Mr. S. G. Pranjpe, 
from the 2nd to the 1st grade of Extra Assistant Conservator of 
Forests : — 

Mr. G. H. Haldane, Fxtra Assistant Conservator, 3rd grade, to be 
Extra Assistant Conservator. 2nd grade. 

Mr li. Bhukan, Extra Assistant Conservator, 4th grade, to be Extra 
Assistant Conservator, 3rd Grade. 

29 th January 1897. - No 28.— Mr. S, L. Kenny. Assistant Conser- 
vator of Forests 2nd grade, transferred from the Central Provinces to Be»ar, 
reported his arrival at Amraoti on the afternoon of the 27th December 
1896, and is attached to the Ellichpur Forest Division, with effect from 
the forenoon of the 28th December 1896. 
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II,— Mysore Gazette* 

8*A January 1897. — No. 6170.— Ft. F. 7-96.— Under Article 171 
of the Mysore Seivice Regulations, Mr. J J Monteiro, Officiating As- 
sistant Conservator of Forests. Shimoga district, was granted three days* 
casual leave of abs<ncd from the 5th December 1896. 

28 rdJanuay 1897.- -No. 6578. -Ft. F. 81-96.— Mr. (3. E. 
Rioketts, Assistant Conservator of Forests, is posted for special duty in 
the Hassan district* 
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1. — Gazette of India. 

btk February 1897. — No 150 — 71-2-F — Furlough for two years, 
under Article 840 (6) of the Civil Service Regulations, is granted to Mr. 
C. G. Rogers, Instructor at the Imperial Forest School, Dchra Dun, with 
effect from the 1st February 1897, or the subsequent date on which he 
may avail himself of it. 

5 th February 1897. — No. 353 — 26-8-F. — Mr. A. L. Home, Con* 
servator of Forests, 1st grade, Assam, is granted privilege leave for three 
months, under Articles 277 and 291 of the Civil Service Regulations 
with effect from the 2nd February 1897. 

The following temporary promotions are ordered during Mr. Home’s 
absence, or until further orders : — 

(i) Mr. S. Eardley-Wilmot, Conservator, 2nd grade, North-Western 

Provinces and Oudh, to officiate in the 1st grade. 

(ii) Mr. E, G Chester, Deputy Conservator, 1st grade, Bengal, to 
officiate as ('onservator, 3rd grade, in charge of the Assam 
Forest Circle. 

9 th February 1897 —No. 1 71 F. 55— 7 — Privilege leave for one 
month and fifteen days, under Articles 291 and 282 («) (ii) of the Civil 
Service Regulations, is granted to Mr. A. Smythies, Officiating Conserva- 
tor of Forests, Western Circle, Upper Burma, with effect from the 20th 
January, 1897. 

Mr. J. Nisbet, Officiating Conservator, Eastern Circle, Upper Burma, 
is placed in charge of the Western Circle, in addition to his other duties 
during Mr Smythies’ absence or until further orders. 

26<A February 1897.— No. 226— 71-8-F — Mr C. G. Rogers, In- 
structor at the Imperial Forest School, availed himself on the 5th Febru- 
ary 189 7, of the furlough granted him in the notification of this Depart- 
ment, No. 159 F,. dated the 5th instant 

From the same date Mr, Rogers reverted to the Bengal Forest List, 

2. — Madras Gazettb. 


4 th February 1897. — No. 60. — 


No. 

Name of officer. 

District. 

Nature of 
charge. 

Rmaxks. 

1 

M. R. Ry. V. S. Guru- 
natha Pillai Avargal. 

South Mala- 
bar. 

Acting Dis- 
trict Forest 
Officer. 

Daring tho abeenoo 
of Mr, Bad field on 
furlough or until 
further orders. 


§ th February 1897.— Leave.— The Board of Revenue has granted to 
Mr, H. Tireman, District Forest Officer, North Malabar, privilege lean 
for sixteen days from the 16th instant. 
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10 th February 1897. — Leave , — Three months' privilege leave grant- 
ed to Mr O’Neill, Forest Ranger, South Coimbatore from date of relief. 

1 5th February 1897 — No. 67 — Mr Hayne, District Forest Officer* 
Chingleput, fm lough for two years from or about the 1st March 1897, 
under Article 340 (6) of the Civil Service Regulations, 

17tA February 1897 . — Leave — To M. Oallanan, Forest Ranger, 
Salem District, for three months from 10th February 1897, under Article 
869 of the Civil Service Regulations. 

19tA February 1897. — Seyed Bnrhan-ud din Hussain, Acting Ran- 
ger, 4th grade, sub. p*'o tern , Salem District, to continue to act in that 
grade sub. pro tern , from 1st February 1897, in the vacancy caused by 
the promotion of C. M. Madnranayagam Pillai, 

26tA February 1897 —No 91 : — 
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5 . — N.-W. P. and Oudh Gazette. 

16tA February , 1897.— No. 897— 11-3780.— Mr. R. C. Milward, 
Assistant Conservator of Forests, from the Direction to the Naini Tal 
Division of the Central Forest Circle. 

6. — Punjab Gazette. 


4th February 1897. — No. A L . — Notification, —The following 

changes have taken place in the list of Forest Officers on the Associated 
Provinces with effect from the dates specified against each : — 


Name. 

Present grade. 

IGrade to which 
promoted or 
reverted. 

With effect 
from 

Remarks. 

Mr. F. 0. Lemar- 
ohand 

Mr. O. F. Prevost ... 

Provisional 
Deputy Con- 
servator, 1st 
grade, 

Deputy Con- 
servator, 2nd 
grade, and 

Offici a t i n g 
Conservator. 

Depul y Con- 
servator, 1st 
giade. 

Provisional 
Deputy Con- 
sei vator, 1st 
grade. 

December 

8th. 

Consequent 
on the pro- 
motion of 

Mr. Elliott 
to the class 
of Conserva- 
tors. 

Mr. J. H. Laoe 

Provisional 
Deputy Con- 
servator, 2nd 
grade. 

Deputy Con- 
servator, 2nd 
grade. 



Mr. L, G. Smith ... 

Mr. H. A. Hoghton 

Deputy Con- 
servator, 3rd 
g r a d e (o n 
furlough). 

Provisional 
Deputy Con- 
servator, 3rd 
grade. 

Provisional 
Deputy Con- 
servator, 2nd 
grade (on 
furlough). 
Deputy Con- 
servator, 3rd 
grade. 



Mr. F. 0. Hioke ... 

Officiating 
Deputy Con- 
servator, 3rd 
grade. 

Provisional 
Deputy Con- 
servator, 3rd 
grade. 



Mr. F. Ldnnell 

Officiating 
Deputy Con- 
servator, 4th 
grade. 

4 Assistant 
Conservator, 
1st grade. 



Mr. B. O. Coventry 

Provisional 
Assistant Con- 
servator, 1st 
grade (on pri- 
vilege leave). 

A ssista n t 
Conservator, 
1st grade (on 
privilege 
leave). 




*ZI» appointment transferred to the Provincial Service .moves up into the 
4th grade ot Deputy Conservators ; oonmqne&tlp one appointment la that grade 
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No * IT l T No 6 Errata.— In Notification No. A L ° No ] , dated 8th 
January, for “ Officiating Deputy Conservator, 2nd grade'*, opposite Mr. 
Gisborne Smith’s name, read “ Provisional Deputy Conservator, 2nd 
grade n \ for Mr. “ F. Linnell ” read “Mr. R. M. Williamson ” ; aud 
for “ Mr* R-* M. Williamson " read “ Mr. E. iVl. Coventry.” 

No *‘ a J no 7 Notification .— In Notification No ■ A L 47 y 0 81 , 
dated 1 4th October 1896, add “Provisional Deputy Conservator, 4th 
grade, and” before the words “ Officiating Deputy Conservator, 3rdgrade,” 
opposite the name of Mr. Caccia, 

7. — Central Provinces Gazette. 

9 th February 1897. — No. 1. — Consequent 1 on the grant of thirteen 
months’ sick leave to Mr. F. W. Wightniun, Forest Ranger, 4th grade, 
attached to the Seoni Forest Division, with effect from the 13th November 
1895, the following acting promotions among Forest Rangers in the Cen- 
tral Provinces are ordered : — 

Mr. Chhogalal, Forest Ranger, 5th grade, attached to the Bilaspur 
Forest Division to officiate as Forest Ranger, 4th grade, vice 
Mr. F. W. Wightman, leave. 

Mr. Mathura Pershad, Forest Ranger, 6th grade, attached to the 
Nagpur- Ward ha Forest Division, to officiate as Forest Ranger, 
5th grade, vice Mr. Chhogalal, promoted. 

No. 2. — Consequent on the grant of five months' extraordinary leave 
without pay to Mr. Pormuswamy, Forest Ranger, 4th grade, attached to 
the Chanda Forest Division, with effect from the 21st December 1895, 
the following acting promotions among Forest Rangers in the Central 
Provinces are ordered 

Mr. P. Shankarnath, Forest Ranger, 5th grade, attached to the Nor- 
thern Circle, to officiate as Forest Ranger, 4th grade, vice Mr. 
Ponnuswamy, on leave. 

Mr. D. Raja Rao, Forest Ranger, 6th grade, attached to the Bala- 
ghat Forest Division, to officiate as Forest Ranger, 5th grade, 
vice Mr. Shankarnath. promoted. 

No. 3 — Consequent on the deputation of Mr. A. Hunt, Forest 
Ranger, 4th grade, to the Bastar State, the following officiating promo- 
tions among Forest Rangers in the Central Provinces are ordered with 
effect from the 15th February 1896 : — 

Mr. Chhogalal, Officiating Forest Ranger, 4th grade, attached to the 
Bilaspur Forest Division, to be Forest Ranger, 4th grade, sub. 
pro tern , vice Mr. Hunt, seconded. 

Mr. J. D. St. Joseph, Forest Ranger, 5th grade, attached to the 
Northern Circle, to officiate as Forest Ranger, 4th grade, from 
the 16th February 1896, to the 20th May 1896, vice Mr. Shan- 
karnath promoted. 

Mr. P, Shankarnath, Officiating Forest Ranger, 4th grade, attached 
to the Northern Circle, to continue to officiate in that grade from 
the 21st to the 81st May 1896, vice Mr. Anthony, promoted. 

Mr. F. J. Anthony, Officiating Forest Ranger, 4th grade, attached 
to the Northern Circle, to continue to officiate in that grade 
with effect from the 1st June 1896, Mr. Chhogalal, pro- 
moted, 
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Mr. Mathura Pershad, Officiating Forest Ranger, attached to the 
Nagpur Wardha Forest Division, to be Forest Ranger, 5th 
grade, sub. pro tem. t vice Mr ( hhogalal, 

Mr. K. Rama Rao, Forest Ranger, Gth grade, attached to the Seoul 
Forest Division, to officiate as Forest Rang >r, 5th gride, from 
the 16th February 1896, to the 20th May 1896, vice Mr. 
Raja Rao 

Mr. D. Raja Rao, Officiating Forest Ranger, 5th guard, to continue 
to officiate in that grade from tlu* 21st to the 81st May 1896, 
vice Mr. Vithal Dhondu. 

Mr. Vithal Dhondu, Officiating Forest Ranger, 5th grade, to con- 
tinue to officiate in that grade from the 1st June 1896, vice Mr, 
Mathura Pershad. 

No. 4 — Consequent on the grant of one year’s sick leave to Mr. 
Govind Rao I'olay, Foiest Ranger, 5th grade, attached to the Seoni Forest 
Division, the following officiating promotions among Forest Rangers 
in the Central Provinces are ordeted with effect fiorn the 22nd February 
1896 : — 

Mr Bhya Lai, Forest Ranger, 6th grade, attached to the Northern 
Circle, to officiate as Forest Ranger, 5th grade, from the 22nd 
February 1896, to the 20th May 1896, vice Mr. Rama Rao 

Mr. K. Rama Kao, Officiating Forest Ranger, to continue to officiate 
in that grade from the 21st to the 31st May 1896, vice Mr 
Raja Rao 

Mr. D Raja Rao, Officiating Forest Ranger, 5th grade, to continue 
to officiate in that grade from the 1st June 1896 to the 12tb 
December 1896, vice Mr. Vithal Dhondu. 

Mr Vithal Dhondu, Officiating Forest Ranger, 5th grade, to con- 
tinue to officiate in that grade from the 13th December 1896 to 
the 21st February 1897, vice Mr. Govind Rao Tolay. 

No. 5. -^Consequent on the reduction of Mr. Bhawani Dutt, Forest 
Ranger, attached to the Chanda Forest Division, from the 5th to the 6th 
grade, the following promotions among Foiest Rangers in the Central 
Provinces are ordered with effect from the 4th September 1896 : — 

Mr. Mathura Pershad, Forest Ranger, 5th grade, sub. pro tern to be 
Forest Ranger, 5th grade, vice Mr. Bhawani Dutt, reduced 

Mr. Vithal Dhondu, Officiating Forest Ranger, 5th grade, to be 
Forest Ranger 6th grade, sub pro tern vice Mr. Mathura 

Pershad. . 

Mr. K Rama Rao, Forest Ranger, 6th grade, to officiate As Forest 
Ranger, 5th grade, from the 4tli September 1896 to the 12th 
December 1896, vice Mr Raja Rao. 

Mr. D. Raja Rao, Officiating Forest Ranger, 5th grade, to continue 
to officiate in that grade from the 13th December 1896 to the 
21st February 1897. vice Mr. Vithal Dhondu. 

No. 6,— Consequent on the grant of six months sick leave to 
Muhammad Yasin, Forest Ranger, 3rd grade, attached to the Norther* 
Circle, the following officiating promotions among Forest Rangers id t b* 
Central Provinces are ordered with effect from the 7th September 189,6 

Me, A Ponnuswamy, Forest Ranger, 4th grade, to affiliate At Foreit 
Ranger, 3rd grade, vice Mr, Muhammad 9* 
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Mr. P. Shank a math Forest Ranger, 5th grade, to officiate as Forest 
Ranger, 4 th grarie, from the 7th September 1896 to the 12th 
December 1896, vice Mr. Anthony, 

Mr. J. F. Anthony, Officiating Forest Ranger, 4th grade, to con- 
tinue to officiate in that grade, from the 13th December 1896 to 
the 6th March 1897, vice Mr. Ponnuswamy, promoted, 

Mr, Bhya Lai, Forest Ranger, 6th grade, to officiate as Forest Ran- 
ger, 5th grade, from the 7th September 1896, vice Mr. Rama 
Rao, 

Mr. K. Rama Rao, Officiating Forest Ranger, 5th grade, to continue 
to officiate in that grade from the 13th December 1896 to the 
21st February 1897, vice Mr. Rama Rao. 

Mr. D. Raja Rao, Officiating Forest hanger, 5th grade, to continue 
to officiate m that grade from the 22nd February 1897 to the 
6th March 18^7, vice Mr Anthony. 

Notifications Nos. 3 and 4 of the 10th March 1896, as well as No 8 
of the 6th August 1896, ordering the promotion of certain Forest Rangers 
in the Central Provinces, are hereby cancelled 

Erratum — In the 33rd line of Notification No. 1 of the 6th August 
1896, for “ D. Itaja Rao, Forest Ranger, 6th grade,” read 44 Vitlial 
Dhondu. Forest Ranger, 6th grarie.” 

Qth February 1897 —No. 720. — The undermentioned officers of the 
Forest Department are placed on special famine duty and are posted 
to the Jubbulpore Distrct : — 

(1) Mr. F. Linnell, Officiating Deputy Conservator. 

(2) Mr. C. M. McCrie, Assistant Conservator. 

(3) Mr. R. C. Thompson, Extra- Assistant Conservator. 

iSth February , 1897. — No. 1031. — Mr. R. C. Thompson, Extra- 
Assistant Conservator of Forests, who was placed on special famine duty 
and posted to the Jubbulpore District by Order No. 720, dated the 6th 
February 1897, is transferred on the same duly to the Damoh District. 

19 th February 1897. — No. 1055 — Extraordinary leave for six 
months, under Article 366 of the Civil Service Regulations, is granted to 
Mr F. S. Barker, Deputy Conservator of Forests, with effect from the 
date on which he may avail himself of it. 

25tA February 1897.— No 1248. — Mr. Narain Pershad, Forest 
Ranger and Working-Plans Assistant, Seoni, is placed in charge of the 
Qeoni Forest Division, vice Mr. F. Linnell, Officiating Deputy Conserva- 
tor of Forests, placed on famine duty by Order No. 720, dated the 5th 
instant. 

8. — Burma Gazette. 

31sf January 1897. — No, 30. — Messrs, R. L. Pocock and W . H 
Craddock are appointed to be supernumerary Extra Assistant Conserva- 
tors, 4 th grade. 

1st February 1897,— No. 82.— Mr. A. M. Reuther was appointed 
to be Deputy Conservator of Forests, 1 st grade, substantively provisional! 
with effect from the 30rh July 1896. 

1st February 1897. — No. 33 — Mr. H. Calthrop was appointed to 
be Depot* Conservator of Forests, 3rd grade, in Burma, with effect from 
the 2th October 1896. 
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1 th February 1896 — No 84 — Mr C. M Hodgson vu appointed 
to be Deputy Conservator of Forests, 4th grade, in Burma, with effect 
from tl»e 18th September 181 6 

1st Februury 1897 — No 85 —On relief by Mr 0 R. Long, Mr. 
H N. Thompson, Deputy Conservator of Forests, was transferred from 
the charge of flie West Salween Forest division to the charge of the 
Thayetmyo Forest division during the absence on privilege leave of Mr. 
H. Carter 

3rd February 1897 — No 38 — Lieutenant-Colonel C. T. Bingham, 
I s. c , Conservator of Foiests, has been granted by Her Majesty’s 
Secretary of State for India an extension of leave for 43 days 

9<A February 1897 — No 1 — Mr C, M Hodgson, Deputy Conser- 
vator of Forests, availed himsefl of the six months’ special leave granted 
him in Notification No 28 (Foiests), dated the 21st January 1897, on 
the afternoon of the 3rd February 1897 

lOflA February 1897 — No 8 — With reference to Revenue Depart- 
ment Notification No 20 (Forest), dated the 21st January 1897, Mr. H. 
•N Thompson, Deputy Couservator of Forests received charge of the 
Southern Shan States division from Mr C R Dun, Deputy Conservator 
of Forests, on the afternoon of the 3rd instant, 

17 th Febi vary 1897 — No. 68 — Mr- W. H. Craddock, supernu- 
merary Extra Assistant Conservator of Forests, 4th grade, is posted to 
the charge of the Kyauks^ subdivision of the Mandalay Forest Division 

23rcf February 1897. — No 5 — With reference to Revenue Depart- 
ment Notification No 21 (Forests^ dated the 21st January 1897, Mr. 
C. L Toussaint, Deputy Conservator of Forests, made over, and Mr C. 
R Dun, Deputy Conservator of Forests, received, charge of the Mu divi- 
sion on the afternoon of the 18th February 1897. 

No. 6 — With reference to Revenue Department Notification No. 27 
(Forests), dated the 21st January 1897, Mr C L. Toussaint, Deputy 
Conservator of Forests, availed himself of subsidiary leave, preparatory to 
the furlough tor 18 months granted in the above notification, on the after- 
noon of the 18th February 1897. 

24th February 1897. — No 4. — With reference to Revenue Depart- 
ment Notification No 23 (Forests), dated the 2 1st January 1897. Mr. A. 
E. Ross Assistant Conservator of Forests, reported himself for duty at 
Taunggyi on the afternoon of the 17 th mstant. 

9. — Absam Gazette. 

4th February 1897. — No 869G — Babu Jogeswar Sur, Extra As- 
sistant Conservator of Forests, is transferred from the Darrang Forest 
Division to the Lakhimpur Forest Division. 

26tA February 1897 — No. 1420G.— Furlough on medical certificate 
for six months, under article 340 (a) of the Civil Service Regulations, is 
granted to Mr. A, M. Lone, Officiating Deputy Conservator of Forests, 
in charge of the Garo Hills Forest Division, with effect from the 17th 
January 1897. 

26 th February 1897.— No. 1421G.— Mr. T. J. Campbell, Deputy 
Conservator of Forests, in charge of the Goalpara Forest Division, is 
plaoed in charge of the Garo Hills Forest Division, in addition to his own 
duties, during the absenoe on leave of Mi. ▲. U. Long, or until further 
orders. 
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%bth Februavj 1897.— No. 1422G. — Mr. A. R, Dicks, Assistant 
Conservator of Forests, attached to the Goalpara Forest Division, is 
transferred to the Garo Hills Forest Division, and is attached to the 
latter division, with effect from the 27th January 1807, 

10. — Hyderabad Residency Gazette. 

10<A Februry 1897. — No. 41. — Mr. W. G. J. Peake, Extra Assis- 
tant Conservator of Forests, held charge of the Ellichpur Forest Division 
from the 23rd July to the 9th August 1896. 

11, — Mysore Gazette. 

2 nd February 1897.— No. 6971.— Ft. F, 92-95. — Under Article 
173 of the Mysore Service Regulations, Mr. Y. Sitaramaiya, Assistant 
Conservator of Forests on Special Duty, Kadur district, is granted casual 
leave of absence for ten days, with effect from 1st February 1897 or such 
other date as he may avail himself of the same 

Under Article lb8 of the Mysore Service Regulations, Mr. M. G, 
Rama Row, Officiating Assistant Conservator of Forests, Kakenkote 
range, Mysore district, is granted privilege leave of absence for one month 
and fifteen days in extension of the fifteen days' privilege leave sanctioned 
in Government Notification No. 5609— Ft. F 62-95, dated 19th Decem- 
ber 1896, 

1 Uh February 1897.— No 7236.— Ft. F. 7-96— Under Article 171 
of the Mysore Service Regulations, Mr J J. Monteiro, Officiating Assist- 
ant Conservator of Forests, Shimoga district, was granted three days' 
casual leave of absence from the 8th February 1897. 

9th February 1897 -No. 9011 — G. F. 328-92, En —The follow- 
ing candidates have passed the Civil, Part I, Examination held in Novem- 
ber 1896 


Order 

of 

merit. 

Regist- 
er No, 

Name. 

Designation or Address. 

3 

140 

Mr. G. E. Ricketts 

Asst Conservator of Forests, 




Bangalore. 


17 th February 1897. — No. 7434 — Ft, F. 1-96.— The two days’ 
casual leave of absence granted to Mr. P. E. Benson, Sub-Assistant Con- 
servator of Forests, in Notification No, 2713— Ft. F. 1-96, is hereby 
extended by one day, 

25 th February 1897.— No. 7540-Ft, F. 92-95.— Mr. Y. Sit*- 
ramaiya, Assistant Conservator of Forests, on special duty in the Kadur 
district, heaving availed himself of only eight days out of the ten days’ 
casual leave granted to him in Government Notification No. 6971 — Ft. 
F. 92-95, dated 2nd Fecruary 1897, the unexpired portion of the leave, 
n*., two days, is hereby cancelled. 
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1.— Gazette of India. 


\0th March 1897. — No. 251 — 88-6-F. — On return from the priv- 
lege leave granted him in the Notification of this Department. No. 
109('F., dated 10th December 1896, Mr. B. B. Osmaston, Deputy Con- 
servator of Forests? 4th grade (provisionally substantive), Nortn-Western 
Provinces and Oudh, is re-appointed Instructor at the Imperial Forest 
School, Debra Dun, with effect from the 1st March 1897. 

1 kth March 1897. — No 254 — 55 9-F. — On return from the privilege 
leave granted him in the Notification of this Department No. 173-F. 
dated the 9th ultimo, Mr. A. Smytliies. Officiating Conservator of Forests, 
resumed charge of the Western Circle, Upper Burnm, from Mr. J. Nisbet, 
Officiating Conservator of the Eastern Circle, with effect from the 6th 
instant. 

19tA March 1897 —No. 822— 107-F --Mr. E. M. Coventry, Assis- 
tant Conservator of Forests, 1st grade. Punjab, is transferred temporarily 
to the North-Western Provinces and Oudh in the interests of the public 
service. 

2. — Madras Gazette. 


1 st March 1897 — Alnr Kristna Han, Deputy Hanger, 1st Grade, to 
act as Rnnger, 5th Grade, sub. pro trm ., vice S. Arokiasami Pillai on 
leave with effect from 3rd February 1897. 

9<h March 1897 — The following promotion is ordered with effect 
from 28th November 1896 ; — 

M. S. Noronha, Ranger, 4th Grade, to be sub. pro tern. Ranger, 3rd 


Grade. ^ . 

14M March 1897. — To C, N. Lakshmana Rao, Ranger, 8rd Grade, 
(Re. 80), South Arcot District, to 2nd Grade (Rs 100), with effect from 
27th November 1896. 

8th March 1897. — Upon return from sick leave Hanger (3rd, tem- 
porarily 4th Grade) M. Callanan is transferred from the Salem to the 

Coddapah District. u 

22 nd March 1897 — ^o A. P. Ramachendra Mudalmr, Hanger, 0th 
Qrade, North Arcot District, leave for one month, under article 291 of the 
Civil Service Regulations, in continuation of the two months leave alfeWj 
grant'd to hint— oide page 98 of Part II of the Pert St. George GateUt, 

dated 2nd February 1897. • wi • • *w * • * 

23 rd March 1897 —Ranger R Snndram PiUai, Nilgin Diatnct, 
granted sick leave for two months from 14th March 1897. 


3. — Bombay Gazette. 

12 th March 1897— No, 8717.-M. G, J. Rege, acting Extra Assis- 
tant Conservator of Forests, who was transferred to this office, handed 
over charge of the KhanApur Range, and assumed charge of his duties M 
Personal Assistant to the Conservator, on the forenoon oh 2nd MaUsa 
1897 . 



xzziii EXTRACTS FROM OFFICIAL GAZETTE! 

4. — Bengal Gazette. 

5th March 1897. — No. 1010. — Consequent on the temporary trans- 
fer to AsBamof Mr. E. G Chester, Deputy Conservator of Forests, 1st 
grade, in charge of the Singhbhum Division, the following transfers and 
posting are ordered : — 

Mr. E. P. Stabbing, Assistant Conservator of Forests, 1st grade, 
sub. pro tem , in charge of the Tista Division, is transferred to the charge 
of the Singhbhum Division, pending whose assumption of such charge, 
Mr. H. H. Spencer, Assistant Conservator of Forests. 2nd grade, attached 
to the Singhbhum Division, will hold charge of that division. 

Mr, J. W. A Grieve, Assistant Conservator of Forests, 2nd and 
officiating 1st grade, attached to the Darjeeling Division, is transferred to 
the charge of the Tista Division, vice Mr. Stebbing. 

16 th March 1897 — No. 1168-F. — Consequent on the return, on the 
80th December 1896, of Mr C. G. D, Fordyce, Deputy Conservator of 
Forests, 2nd grade, from the furlough granted him in India Government, 
Revenue and Agricultural (Hoie*>t<0 Department, Notification No. 
1290-254-10F , dated 1 7th Decern her 1895. the lolloping revisions of 
officers on the Bengal List of the lmpeiial Forest Service are ordered with 
effect from that date : — 

Mr. W. M Green, Officiating Deputy Conservator of Forests, 
2nd grade, to Deputy ('onset uttot of Forests, 3rd grade. 

Mr. II. D. D French, Officiating Deputy Conservator of Forests, 
3rd grade, to Dej uty Conservator oi Forests, 4th grade. 

¥r- F. Trafford, Oflfh lating Deputy t'onservator of Forests, 4th 
grade, to Assistant Conservator of Forests, 1st grade 
(provisional). 

16tA March 1 897. — No 1167. — This Department Notification No. 
5550For., dated 29th December 1896, published in the Calcutta Gazette 
of the 80th idem, is hereby cancelled. 

5. — N.-W. P. and Oudh Gazette. 

2 nd March 1897. — No. 490-L-665B. — Lala Permesbwari Din, Forest 
Ranger, 3rd grade, to be Extra Assistant Conservator of Forests, 4th 
grade, tub. pro tem. and to be posted to the Kheri Division of the Oudh 
Forest Circle. 

2iuZ March 1897. — No. 489-11 665B. — With effect from the 24th 
December 1896, vice Mr. Keshwar Nand, Fxtra Assistant Conservator of 
Forests, 3rd grade, on deputation to the Tehri State. 

Mr. E. L Haslett, Extra Assistant Conservator of Forests, 4th 
grade, to be Extra Assistant Conservator of Forests, 3rd grade, substan* 
tive pro tem. 

2Sr d March 1897.— No. 73S-JI-662C.— Mr. E. M. Coventry, As- 
sistant Conservator of Forests, who has been transferred temporarily to 
these Provin ees, to the charge of the Kumaun Division of the Central 
Forest Circle. 
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6. — Punjab Gazette. 

10<A March 1897. — No. A h^lto 8 — ^ r * **• *** n ^ er » Deptrty 
Conservator of Forests, attached to the Direction Division, took over 
charge of the Shahpur Forests Division, the formation of which was sanc- 
tioned in letter No 1, dated 6th January 1897, from the Revenue Secre- 
tary to the Government of the Punjab, to the Conservator of Forests, 
Punjab, on the 5th and 8th of January and the 5th February, wz. t on the 
5th January of the forests under the Deputy Commissioner, Shahpur, on 
the 8th January of the Bhera rakhs under the £xtra Assistant Conserva- 
tor of Forests, Chenab Division, and on the 5th February of the Khnshab 
rakhs under the Extra Assistant Conservator of Forests, Jhelum Divi- 
sion, 

126A March 1897.— No 137. — Mr, Fazl-ud-din and Khan Bahadur 
Munshi Fazl Din, Extra Assistant Conservators of Forests, respectively 
made over and received charge of the Chenab Forest Division on tne after- 
noon of the 20th February 1897, consequent on the departure of the 
former on 18 months’ furlough granted him in Punjab Government Noti- 
fication No 51, dated 25th Januaty 1897. 

31*6 March 1897. — No. 161 — K otification — In consequence of the 
transfer of an appointment of Assistant Conservator of Foiests. 1st Grade, 
from the list of officers in the Imperial Forest Service of the Associated 
Provinces and the creation of a second appointment of Extra Assistant 
Conservator of Forests, 1st Grade, in the Punjab Piovmcial Forest Ser- 
vice from the date of the transfer of Mi H. Calthrop Deputy Conseivator 
of Forests, PJ is Donor the l.ieutenarit-Governor'is pleased to make the 
following promotions with effect from the 27th September 1897 : — 

Habu Lad ha Singh, Extra Assistant Conseivator of Forests, 2nd 
Grade, to be Extra Assistant Conservator of Forests, 1st Grade. 

Munshi Fuzl Din, Khan Bahadur, Extra Assistant Conservator of 
Forests, 3rd Giade, to be Extra Assistant Conservator of Forests. 2nd 
Grade. 


The 1 it February 1897. 

Forest Ranger R£ma Nand to be Extra Assistant Conservator of 
Forests, 4th Grade, on probation. 

8. — Burma Gazette. 

5 th March 1897.— No. 5. — Mr. R. A. Pinder, Forest Ranger, took 
charge of the Revenue subdivision, Mandalay division, on the forenoon of 
the 26th ultimo, from Mr, W. H. Craddock, Extra Assistant Conservator 
of Forests. 

6 ih March 1897.— No. 6.— Mr. E. A. Moore, i.c.s., reported Jtfa 
arrival at Bhamo on the afternoon of the 12th January 1897, for Forest 
Settlement duty. 

No. 7.— With reference to Revenue Department Notification No, 88 
(Forests), dated the 18th February 1897, Mr. W. H. Craddock, Super- 
numerary Extra Assistant Conservator of Forests, received charge el the 
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Kyaukse subdivision from Mr. J. Copeland, Deputy Conservator of 
Forests, Mandalay division, on the afternoon of the 4th March 1897. 

1 8th March 1897,— No. 2. — With effect from the 3rd February 
1897, Mr C. V, Ryan, Forest Ranger, 3rd grade, is temporarily trans- 
ferred from the Thaungyin to the Ataran division. 

18<A March 1897. — No. 8. — Under the provisions of Article 291 of 
the Civil Service Regulations, privilege leave for tlnee weeks, with effect 
from the 23rd February 1897, is granted to Maung At, Forest Ranger, 
attached to the Pyinmana division. 

1S*A March 1897. — No. 4.— With reference to Revenue Department 
Notification No. 77, dated ihe 25th February 1*97, Mr G E. S. Cubitt, 
Assistant Conservator of Forests, assumed charge of bis duties in the 
Tbarrawaddy division on the forenoon of the 26ih February 1897. 

18*A March 1897. — No. 106 — Mr. R. L Pocock, Supernumerary 
Extra Assistant Conservator of Forests, was posted to the Katha Forest 
division, with headquarters at Katha. 

20tA Match 1897. — No. 5 — With effect from the 9th March 1897, 
Mr. B. P. Kelly, 4th grade Forest Ranger, on ilie temporory establish- 
ment, is appointed 3rd grade Forest Ranger on the permanent establish- 
ment. * 

22nd March 1897. — No. G.- Mr R. R O’Haia is appointed a 
Forest Ranger. .-rd grade, fiom the 2nd instant and posted to the 
Thayetmyo division. 

25 th March 1*97 — No. 109.— Mr. C. E. Allen is appointed to be a 
supernumerary Extra Assistant Conservator, 4tli grade, and is posted to 
the Tharrawaddy division 

No. 110. — The following alterations in rank are ordered in the 
Forest Department : — 

(1) With effect from the 6tli December 1896, consequent on the 
retirement of Mr. M H. Ferrari Deputy Conservator, 1st 
grade — 

Mr. A. M. Rent her, Deputy Conservator, 1st grade, substantive 
provisional , to he Deputy Conservator, 1st grade 
Mr. E. S. Carr, Deputy Conservator, 2nd (officiating 1st) 
grade, to be Deputy Conservator, 1st grade, substantive 
provisional. 

Mr, J. Copeland, Deputy Conservator, 2nd grade, substantive 
provisional , to be Deputy Conservator, 2nd grade. 

Mr H, B. Anthony, Deputy Conservator, 3rd (officiating 2nd) 

. grade, to be Deputy Conservator, 2nd grade, substantive 
provisional . 

Mr. H. Carter, Deputy Conservator, 3rd grade substantive pro- 
visional to be Deputy Conservator, 3rd grade. 

Mr. F J. Branthwaite, Depuiy Conservator, 4th (officiating 
3rd) grade, to be Deputy Conservator, 3rd grade, substan- 
tive provisional < 

Mr. G R, Long, Assistant Conservator, 1st grade, (officiating 
Deputy Conservator, 4th grade), to be Deputy Conserva- 
tor, 4th giade, substantive provisional. 

(X) With effecL from the 16th December 1896, consequent on the 
retirement of Mr J. T. Jellicoe, Deputy Conservator, 1st grade : 
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Mr, E, S. Carr, Deputy Conservator, 1st grade, tubs tan five 
provisional , to be Deputy Conservator, 1st grade. 

Mr, H. B. Ward, Deputy Conservator, 2nd (officiating 1st) 
grade, to be Deputy Conservator, 1st grade, tubtianiivt 
provisional . 

Mr. H. B, Anthony, Deputy Conservator, 2nd grade, substan- 
tive provisional , to be Deputy Conservator, 2nd grade. 

30 th March 1897. — No. 114. — Under the provisions of Article 840 
(b) of the Civil Service Regulations, furlough for one year and six months 
is granted to Mr. C. R. Dun, Deputy Conservator of Forests, with effect 
from the day on which he may avail himself of it. 

No. 115. — Mr. C. B. Sniales, Assistant Conservator of Forests, is 
transferred from Gangaw and is posted to the charge of the Mu Forest 
division during the absence on furlough of Mr. Dun, or until further 
orders. 

31 st March 1897. — No. 1 1 8 (Forests). — Lieutenant-Colonel C. T. 
Bingham, Conservator of Forests, has been granted by Her Majesty’s 
Secretary of State for India an extension of leave for 14 days. 

3 1 st March 1897. — No. 119 — Lieutenant-Colonel C. T. Bingham, 
Conservator of Forests, has been pei milted by Iler Majesty’s Secretary of 
State for India to return to duty within the period of his leave. 

31 st March 1897. — No. 7. — With reference to Revenue Department 
Notification No. 109, dated the 25th March 1897, Mr, 0. 10. Allen, 
Supernumerary Extra Assistant Conservator of Forests, reported himself 
for duty in the Tharrawaddy division on the forenoon of the 27th instant. 


9. — Assam Gazette. 

19 th March 1897.— No. 2015G. — Consequent ou the departure on 
furlough of Mr. A. M. Long, Officiating Deputy Conservator of Forest*, 
Fourth Grade, Mr. F. E. B. Lloyd. Officiating Assistant Conservator of 
Forests, 1st Grade, is appointed to officiate as Deputy Conservator of 
Forests, 4th Grade, with effect from the 17th January 1897. 

10. — Hyderabad Residency Gazette. 

$0th March 1897. — No, 108. — The Resident is pleased to. declare 
that at the Departmental Examination held at Amraoti on the 8th and 
9th March 1897, under section 72 of the Forest Department Code, the 
undermentioned Forest Officer in the Hyderabad Assigned Districts passed 
in the subjects specified against his name 

Mr. M. Narsingh Rao, ) Marathi (higher standard). 

Forest Ranger, J Forest Law. 

11. — Mysore Gazette. 


22nd January 1897.— No. 6463— Ft. F. 27-95.— Mr. H. Srinivasa 
Row, tub. pro tern. Sub-Assistant Conservator of Forests, attached for duty 
to the Mysore district, will continue in that district until further orders, 
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2. Mr. M. Srinivasa Rao, Acting Extra Assistant Conservator of 
Forests, attached for duty to the Shimoga district, Trill continue in that 
district until further orders. 

4 th March 1897. — No 7645 — Ft. F. 91 95.— Mr. B Srinivasa Row, 
Assistant Conservator of Forests, having returned to duty on the forenoon 
of the 4th February 1897, the unexpired portion of the leave granted to 
him in Notification No, 4945 — Ft. F. 91-95, dated 1st December 1896, 
viz., one day, is cancelled, and he is posted to the Mysore district, for the 
charge of the Kakenkota Forest Range, during the absence of Mr. M. G. 
Rama Row on leave ar until further orders 

30th March 1897.— No. 8556— Ft F. 64-95.— Under Article 172 
of the Mysore Service Regulations, Mr. M. Venkatanaranappa, Assistant 
Conservator of Forests, Tumkur district, was granted casual leave of 
absence for thirteen days with effect from the 26th February 1897. 
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1.— Gazette of India. 

7th May 1897. — No 411 — 26-10 F — Mr A, L Home, Conserva- 
tor of Forests, 1M grade, having retinoid fiom thepuvihge leave granted 
umi m the Notification of this l)e \ aitnient No l r 3 1 dated tin 5th 
February last, and resumed charge of tlic Assam I (rest C irtle fiom Mr 
E (3 Chester, Officiating ( onset vatoi, old giadi, the following reversions 
took effect from the 2nd instant • 

(l) Mr Chester to his suhsf mlive appointment of Deputy-Con 
servator > 1st guile, Bengal 

(n) Mr S Dardlty-W llinot, Conservator, 2nd (e ffinating 1st) 
grade, in chaige of fh< Oudli 1 orcst Circle, Noith-Wesfc- 
cm Piovinces and Ondh, to lus sulsUntivt appointment 
in the 2nd giade, 

\Ath May 1897 — No 426— 168 2 F — Purh u„h for nine months, 
under article 340 ( b ) of the Cm! Sc i vice llcgulatic »*■>, is granttd to Mr. 
E F. Litchfield Deputy Mi] t mite mb nt } 2nd (<fh< rating 1st) giade, 
Survey of India Dc{i utme nt, uttailitd to tin lciist Suruv Branch, with 
effect fiom the Ifnli instant, oi the Mil sequent date on which he may 
avail himself of it 

21st May 1897 —No. 4 r >7 — 102 6 V — With leference to the 
Notification of this Department No 397 F dated (lie 30th ultimo, Lieut* 
enant-Golonel C I Bingham i s c , Const i \atoi of ] c l c -*t s 3rd giade, 
on return fiom furlough took overcharge on the feth Mu), 1897 of the 
Tenasserim Circle in Lower Hurma from Mr G, t Preiost, officiating 
Conservator m charge of the Pegu Cucle 

From the same date Colonel Bingham will officiate in the 2nd grade 
of Conservator until further ordeis 

28 th ay 1897 —No 471— 124 2 F —With iefciineeto the noti- 
fication of this Department No 14 h dated the 7th January last, Mr 
R. S Hole, Assistant Conservatoi of Forests, 2nd giade, was posted to 
Berar on arrival from England and was tian^tured to the Central Pro- 
vinces, with effect from the 7th December, 1696 

2 — Madras Gazette 

la* May 1897 — Reduction cancelled— The temporary^ reduction of 
M. Shams-ud-diri Sahib, Salem District, from Ranger, 5th grade, Rs. 
60, to Ranger, 6th Grade (Rs 50), is cancelled. 

3rd May 1897 — Promotion —So muth of service order No. 179 of 
1896 97 relating to the promotion of Deputy Ranger, b D’Sa to Range* 
6th grade, on us 50, will take effect fiom 25th March, 1897 instead of 
from 1st January, 1897 

7 ih May 1897 —Leave — The Beard of Revenue has granted, under 
article 291 of the Civil Service Regulations, privilege leave to Mr. H. A. 
Latham, District Forest Officer, Tnchinopoly cum Tanjore, for on? 
month from or after the 20th instant, „ 
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9 th May 1897. — Leave. — To C. N Lakshman Haa, Rancor, 3rd 
Grade, South Arcot District, for three months, under article 291 of the 
Civil Service Regulations, from or after 10th May 1897. 

lOfA May 1897. — Transfer. — On relief of the South Malabar Dis- 
trict charge, Extra Assistant Conservator M. R. Ry. V. S. Gurimatha 
Pillaito return to Tinnevelly District. 

15 th May 1897 — Promotion. — S V. Venkatramana Aiyar, Forester, 
2nd Grade, and Sub pro tem , Deputy Ranger, 3rd Grade, on Rs 30, is 
confirmed in his latter appointment and promoted to be Sub. pro tem. 
Ranger, 6th Grade, on Rs. 50, with effect from 1st April 1897, vice J. 
W. Ryan on other duty, or until further orders. 

13 th May 1897. — Departmental Examination — The following have 
passed the Departmental Examination held on 25th January 1897 in the 
subjects mentioned against each : — 

1 P Venkatareddi ... Revenue Head Gumastah, Forest Aot nnd Rules 

Godavari 

2 R Veerasami Naidu ... Acting Forester, Kistna Forest Act and Rules and 

District Code and Accounts 

5 J Devedos ... Do. Do. 

4 G Nagarathnam Naidu Forester and Acting Head Do. 

Clerk, District Forest 
office, Bellary Do: 

6 M Ramakristna Rau ... Sub- DivUio ml Office Do. 

Clerk, Kurnool 

6 Hanumantha Rau ... Acting Forester, Ganjam Do. 

District 

7 C Seenayya ... Acting Deputy Ranger, Do. 

Ganjam 

8 T V Subbarama Iyer.. Forester, Anantapur Forest Act and Rules 

9 V S 8ubramania Iyer.. Do. Kistna .. Do. 

10 8 Hannmanthu ... Do, Bellary ... Do. 

11 S Ramasami Iyer ... Temporary Deputy Ran- Forest Code and Accounts 

ger, Bellary 

12 S V Venkatakiiatna Do. Godavari ... Do. 

Iyer. 

17th May 1897. — Promotions. — The following promotions are or- 
dered in the Southern Circle : — 


• Preient grade. °*££a“ Bemark.. 


J W Ryan ... 

Ranger, 5th Grade 

Ranger, 6th Grade, 


On other 

on Rs, 50 (old 

on Rs. 60 (new 


duty In 


1 scale) 

scale) 


Burma. 

E A Monlsse 

Do. and 

Ranger, 5th Grade, 

1st June 
- 1897 



Temporary Ran- 
ger, 4th Grade t 
on Rs. 80 

on Rs. 60, but to 
continue to be 



Temporary Ran 


On other 



ger on Rs 80 


duty in 

OV Ryan ... 

*3XSr tm ' 

Ranger, 6th Grade, 
on Rs. 50 


Burma. 

A P Singaravelu 

Do. 

Ranger, 6th Grade, 

4th May 

Viee O V 

Mudaliar 


on Rs. 50, sub. 
pro tem 

1897 

Ryan on 
other duty, 
or until 





further or- 
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17 tk May 1897 , — Transfers , — The following transfers are 
ordered : — 

Ranger G. W. Thompson, from Salem to North Arcot. 

Ranger A. P. Ramachendra Mudaliar, from North Arcot to Salem 

to join without delay. 

19^A May 1897 Leave . — One month’s privilege leave to Ranger 
Venkataramana Iyer, North Malabar Division, from or after 15th June 
1897. 

28 th May 1897 .—Promotions.— F. S Brito Deputy Ranger, let 
Grade, to be Ranger, 6th Grade (new scale), with effect from let Janu- 
ary 1897. 

2lst May 1897. — Leave — To D. J. Evers, Ranger 6th Grade, 
Trichinopoly District, for three months, under article 291 of the Civil 
Service Regulations, from date of relief. 

Leave— 'Vo N. Balaji Singh, Ranger, 5th Grade, Nellore Distriot, 
for three months, under article 869 of the Civil Service Regulations, in 
continuation of the leave already granted to him. 

24 th May 1897. — Revmion. — R. S. Bower, Ranger, 4th Grade, 
Salem District is reduced temporarily to 5th Grade with effect from 23rd 
May 1897. 

27 th May 1897. Transfer — Ranger F. S. Brito transferred from 
South Canara to South Coimbatore. 

Promotion. — The promotion of Ranger M. S. Noronha, Madura 
District, ordeied in Service Order 152 of 1896*97, will take effect from 
1st January 1897 ” instead of from 28th November 1896. 

3. — Bombay Gazette. 

21 8t April 1897— No. 3013, — His Excellency the Governor in 
Council is pleased to appoint Mr. Ganpat Jayavant Rege to be Extra 
Assistant Conservator of Forests, Fourth Grade, from the date of Mr. R. 
H, Madan’s promotion to be Extra Deputy Conservator of Forests. 

1st May 1897 — No. 3316.— His Excellency the Governor in Coun- 
cil is pleased to direct that — 

On finishing the special duty the completion of which is directed in 
Government Resolution No. 1058 -Fam, of April 1897, the 
Honourable Mr. A. T. Shuttleworth should take up his perma- 
nent appointment as Conservator of Forests, Central Cirele, 
aud 

Mr. W. G. Betham should hold administrative charge of the 
Southern Circle. 

12 th May 1897.— No. 726.— His Excellency the Governor in 
Council is pleased to direct that Mr. T. B. Fry should revert to his ap- 
pointment as Professor of Forestry, College of Science, Poona, fiom the 
date of the Honourable Mr. A. T. Shuttleworth's taking up his permanent 
appointment as Conservator of Forests, Central Circle, on finishing the 
special duty on which he is deputed. 

15 th May 1397,— No. 8696.— His Excellenev the Governor in 
Council is pleased to appoint Mr. Hanpad Mitra, L. C. E. Extra Assist- 
ant Conservator of Forests, to be under the orders of the Conservator of 
Forests, Sind Circle. 



lv EXTRACTS FROM OFFICIAL GAZETTES 

81*< May 1897. — No. 4077. — Mr. A, Stewart, Deputy Conservator 
of Forests and Divisional Forest Officer, Surat, is allowed furlough for 
eighteen months from 25th June 1897. 

4. — Bengal Gazette. 

8th May 1897. — No. 1 ”47. — Mr. H. H. Haines, f. o. h m Deputy 
Conservator of Forests, 4th grade, in charge of the Jalpaiguri Division 
is granted eight months’ furlough, under article 340 (b) of the Civil 
Service Regulations with etlecl from the 25th April 1897, or from such 
subsequent date as he may avail himself of it, 

Mr. H. A. Farrington, Assistant Conservator of Forests, attached 
to the Jalpaiguri Division, i9 placed in charge of that Division, vice Mr. 
Haine. 

1 5th M ay 1897. — No. 270. — Consequent on the temporary transfer 
to Assam ot Mr. E. G. Chester, Deputy Conservator of Forests, 1st 
grade, the following officiating promotions are ordered among the officers 
on the Bengal List of the Imperial Forest be l vice, with effect from the 
28rd January 1897 : — 

Mr. F B. Manson, Deputy Conservator of Forests of the 2nd grade, 
to officiate in the 1st grade of Deputy Conservators, 

Mr. W. M. Green, Deputy Conservator of Foiests of the 3rd grade 
to officiate ill the 2nd grade of Deputy Consenutors 

Mr. F. Traford, Assi-dant Con mm vator of Forests of the 1st grade 
(provisional), to officiate in the Ith glade of Deputy Conservators, 

Mr. W. F. Pence. Assistant Conservator of Forests of the 2nd 
grade’ to officiate in tho 1st grade of Assistant Conservators. 

5. — N.-W. P. and Oudh Gazette. 

7th May 1897.— No. Notification No. n ^- dated the 

13th April, 1897, posting Sirdar Bahadur Hira Singh, Extra Assistant 
Conservator of Forests to the Naini Tal Division of the Ceutral Forest 
Circle, is hereby conceded, 

7th May 1897 No With effect from the 1st March 1897 

the date on which Mr. B B. Osmaston, Deputy Conservator of Forests, 
4th Grade, provisional substantive, took charge of the office of Instruc- 
tor at the Forest School, Debra Dun, Mr. W- H. Lovegrove, Assistant 
Conservator of Forests, 1st grade, to be Deputy Conservator of Forests 
4th grade, provisional substantive, 

G. — Punjab Gazette, 

3 rd May 2897 — No. 245. — Lala Daulafc Ram, Extra Assistant 
Conservator cf Forests, was relieved of his duties in the Kangra Division 
on the afternoon of the 17th April 1897 and transferred to the Lahore 
Division, where he joined on the forenoon of the 1 9th idem. 

22nd May 1897. — No. 373.— Lala Jowala Parshad, and Mr. C. 
F. Rossiter, Extra Assistant Conservators of Forests, respectively made 
over and received charge of the Mooltan Forest Division at Jhelum on 
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the afternoon of the 24th April 1897, and respectively received and deli- 
vered over charge of the Jhemm Forest Division at Jhelum on the 
26th April 1897, 

Mr. Rossi ter held charge of both Divisions daring the period com- 
prised between the dates mentioned ubove. 

7. — Central Provinces Gazette. 


27 th April 1897. — No. 4 —Mr. S. N. Chattcrji, Forest Ranger, 
attached to the Mandla Division, is transferred on special duty to the 
Bfltul Fore-t Division, in order to complete the demarcation of the areas 
excised fdr ryotwari settlement from the Reserved Forests of the Dabka 
and Papti Ranges, 

Mr. Muhammad Yasm, Forest Ranerer, attached to the Saugor For- 
est Division, is transferred to the Mandla Forest Division. 

67 d May 1897.— No. 2314— Mr. C. O, H>ti)Ron, Assistant Con- 
servator of Forests, returned from the throe months’ privilege leave granted 
him by Order No. 66 of the 7th January 1897, and reported himself for 
duty at Nagpur on the iorenoon of the 20th April 1897. 

6th May 1897 —No. 2370 —With reference to Order No 720, 
dated the Gtn February 1897, Messrs F. Liimell, Officiating Deputy 
Conservator of Forests, and C. M. Met’rie. Assistant Conservator of 
Forests, assumed charge of their special famine duties at Juhbulpore res- 
pectively on the 1 7 r h and 3rd idem. 

6 th May 1897, — In consequence of the resignation of his appoint- 
ment tender, d by D. Raja Rao, Forest Ranger, 4 th grade, attached to 
the Ualaghat Forest Division, in the Southern Circle, the following pro- 
motio is among Forest Rangers in the Central Provinces are ordered 
with effect from the 18th April 1897 : — y , 

Mathura Pershad, Forest Ranger, 4th grade, sub pro tern, m the 
Southern Circle, is confirmed in that grade, vice D. Raja Rao, 


resigned. 

Dinker Vishnu Pranjpe, Forest Ranger, 5th grade, in the Southern 
Circle, to be Forest Ranger. 4th grade, sub-pro tem , vice 
Mathura Pershad, confirmed. 

Chintaman Vishwanath,, Forest Ranger, 5th grade, sub. pro tem., 
in the Northern Circle, to be Forest Ranger, 5th grade, nee 
Dinker Vishnu promoted. , ,, , 

Mr. N. G. Slaney, Forest Ranker, Oth grade, in the Southern Circle, 
to be Forest Ranger, 5th grade, sub. pro tem., vice Chintaman 

Vishwanath, confirmed. r * ** t> n 

14 ^ May 1897. No. 1 — Consequent on the transfer of Mr. tt U. 

Finder, Forest Ranger, 5th grade, to Burma, the following promotion* 
among Forest Rangers in the Central Provinces are ordered with effect 

from the 1st February 1897. , , , , 

Mr. R. N. Thompson, Officiating Forest Ranger, 5th gr»de, attach- 
ed to the Northern Circle, to be Forest Ranger, 6tb grade, 
vice Mr. Piuder, transferred. 

Mr. Dinker Vishnu Paranjpe, Forest Ranger, 6th jpro 

tem , attached to the Chanda Forest Division, to be Foreet 
Ranger, 6th grade, vice Mr. Thompson, promoted. 
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Mr. Vinayak Chimnaji, Temporary Forest Ranger, attached to the 
Northern Circle, to be Forest Ranger, 6th grade, sub pro tem , 
on the permanent establishment, vice Mr. Dinker Vishnu 
Paranjpe, confirmed in that grade. 

14 th May 1897. — No. 2 # — Consequent on the return to duty from 
six months' leave on medical ceitificatc of Mr, Muhammad Yasin, Forest 
Ranger, 3rd grade, attached to the Northern Circle, the following rever- 
sions among Forest Rangers in the Central Provinces are ordered with 
effect from the 7th March 1897 : — 

Mr. A. Ponnuswamy, Officiating Forest Ranger. 3rd grade, to be 
Forest Ranger. 4th grade. 

Mr. J F. Anthony, Officiating Forest Ranger, 4th grade, to be 
Ranger, 5th grade, 

Mr. I). Raja Rao, Officiating Forest Ranger, 5th grade, to be Forest 
Ranker, 6th grade. 

14*A May 1897. — Consequent on the return of Mr. Nago Rao, For- 
est Ranger. 3rd grade, from Ins deputation on Foreign Service, the 
following reversions among the Forest Rangers in the Central Provinces 
are ordered with effect from the 18th January 1897 : — 

Mr. Ganga Pershad, Forest Ranger, 3rd grade, attached to the 
Southern Circle, to be Forest Ranger, 3rd grade sub. pro tem, 

Mr Shama Rao, Fortst Ranger, 3rd grade, sub. pro tem, attached 
to the Southern Circle, to be Forest Ranger, 4tb grade. 

Mr. Chhoga Lai. Forest Ranger 4th grade, sub. pro tem., attached 
to the Southern Circle, to officiate as Forest Ranger, 4 th grade. 

20 th May 1897 — No 2640 — Mr. A. M F. Caccia, Provisional 
Deputy Conservator of Forests, reported his departure from Bombay on 
furlough per P. & O. S.S. Britannia on the afternoon of the 1st 
instant. 

20<A May 1 897. — No 3941. — With reference to Order No. 2152, 
dated the 29th ultimo, Mr. C M* McOrie, Assistant Conservator of 
Forests, assumed charge of the Mandla Forest Division, from the Deputy 
Commiss ; oner, Mandla, on the afternoon of the 6th instant. 

20th May 1897. — No. 2651. — Witn reference to Older No. 2481, 
dated the 13th instant, Mr. C O. Hanson, Assistant Conservator of 
Forests, assumed charge of the Sooni Forest Division, from Mr* Narain 
Pershad, Forest Ranger, on the afternoon of the 6th idem. 

20<A May 1897 — No. 2652. — With reference to Order No. 2482, 
dated the 13th instant, Mr Narain Pershad, Forest Ranger, reverted to 
his substantive appointment as Working-Plans Assistant in the Seoni 
Forest Division with effect from the 7th idem. 

27 th May 1897. — No. 2709. — Mr. D, O Witt, Assistant Conserva- 
tor of Forests, Mandla, availed himself, on the afternoon of the 26th 
ultimo, of subsidiary leave preparatory to furlough on medical certificate 
for one year granted him by Order No 2478, dated the 13th instant. 

Mr. Witt, reported his departure from Bombay per P. & O, S. S. 
Britannia on the afternoon of the 1st idem. 

fi. — B urma Gazette, 

5 th May 1897. — No. 13. — In continuation of office Notification 
No. 11, dated the 22nd April 1897, Mr. R. P. Kelly, Forest Ranger, 
Srd grade, assumed charge of the Myanaung subdivision on the forenoon 
of the 18th April 1897. 
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6 th May 1897, — No 11. (Corrigendum) — In this office No. 10, dated 
the 26th April 1897, for the words and figures “ 1st January 1897 ” 
read “31st January 1897. 

7th May 1197 — No 6. — Mr E. C Florey, Forest Ranger, wag 
granted two months’ privilege leave, in additton to the leave granted iu 
this office Notification No. 27. dated the 31 si December 1896. 

10 th May 1897. — No. 171 Mr. A, Weston, Deputy Conservator 
of Forests has been granted by Her Map sty’s Secretary of State for 
India an extension of furlough for six months. 

No. 7. — With reference to Notification No. 14 i (Forests), dated 
the 20th April 1837, Mr, H. C.dihrop, Deputy Doiimm \ utor of Forests, 
made over, and Mr. J. N. Thurston, Deputy Commissioner, received 
charge of ihe South Tenusserim division on the afternoon of the 5th 
May 1897. 

11/A May 1897. — No. 8.— Mr, E (\ Florey, Forest Ranger, 3rd 
grade, is granted sick leave from the 19tli March to the 27th April 1897 
and leave without allowances for «ix months Ironi the 28ih April 1897. 

IDA May 1897. — No 174. — Under the provisions of Articles 277 
and 291 of the Civil Service Ueahlation privilege leave for two months 
and 24 days is granted to Mr. H Calthiop, Deputy Conservator of 
Forests. 

Mr Calthrop is permitted to overstay his leave by 15 days under 
Article 282 (a) (it) of the Civil Service Regulations. 

IDA May 1897. — No. 175.— The following transfers are ordered in 
the Forest Department ; — 

Mr, (4. K. Parker, Assistant Conservator of^Forests, from Kindat to 
the charge of the Paungbyin Forest subdivision. 

Mr. J. G. F. Marshall, Extra Deputy Corservator of Forests, from 
Mingin to the charge of the South Tenasserim Forest division. 

Mr. R. M. Kavanagh, Extra Assistant Conservator of Forests, from 
from Homalin to the charge of the Myitha Forest division. 

This department Notification No. 144, dated the 20th April 1897, 
s hereby cancelled. 

13«A May 1897.— No. 9 .— With reference to Revenue Department 
Notification No 137 (Forests), dated the 9rh Apnl 1897, Mr. JjV. T. T. 
McHarg, Deputy Conservator of Forests, made over, and Mr. C. bi, 
Muriel. Deputy Conservator of Forests, received, charge of the Miubu 
and Magwe divisions on the forenoon of the 29th April 189*. 

13eA May 1897.— No 178. — Mr S. Carr, officiating Deputy Con- 
gervator of Forests, in charge Working Plans Division, Upper Burma, is 
posted to the charge of the Lower Chindwin Division, m addition to bis 
other duties, rice Mr. Hobart- Hampden, proceeding on leave. 

17*A May 1897.— No. 10.— With reference to Revenue Department 
Notification No. 115 (Forests), dated the 30th March 1897, Mr. C. B. 
Smales, officiating Deputy Conservator of Forests, made over, and Mr. 
H H, Forteath Deputy Conservator of Forests, received, c “ ar 8 e ° f J* 16 
Gangaw subdivision, Yaw division, on the afternoon of the 6th May 

1897. 

No. 11, With reference to Revenue Department Notifications No*. 

114 and* 11 5* (Forests), dated the 30th March 1897, Mr. C. R. Don, 
Deputy Conservator of Forests, made over, and Mr. 0. B. Smales, offi- 
ciating Deputy Conservator of Forests, reoeived, charge of the Mu divi- 
sion on the afternoon of the 10th May 1887. 



Hx EXTRACTS FROM OFFICIAL GAZETTES 

No, 12, — Mr. 0 R. Dun, Deputy Conservator of Forests, availed 
himself of the furlough granted in Revenue Department Notification No. 
114 (Forests), dated the 30th March 1897, on the afternoon of the 10th 
May 1897 

20 th May 1897. — No. 12 — With reference to Revenue Department 
Notification No 11 (Forests) dated the 22nd April 1897, Mr. W. H. 
Craddock, Supernumeiary Extra Assistant Conservator ol Forosts, made 
over charge of the Kyauksh subdivision to Mr J Copeland, Deputy Con- 
servator of Forests, Mandalay Division, on the forenoon of the 30th \pnl 
1897, and was placed on general duty at Maymvo from the same date 

22»rf May 1807 — No 14 — With rtfeieuoc to Revonue Department 
Notification No 137 (For< sts) datid the 9 1 li Apnl 1897, Mi H. H. 
Ward, Deputy Conservator of Forests made o\n, and Mr W. T T. 
McHarg, Deputy Conservator of Forests ieten<d tharg< of the Rangoon 
and Pegu Divisions on the foienoon of tlu 5th May 1897 

22n</ May 1897 — No 186 — Tilt following postings and transfers 
are ordered in the Forest Dipaitment — 

Mr O W Doveton, Assistant Consort ator of Forests, from the 
Yamethin subdivision of the P>inmnna forest dmsion to the 
charge of tne Ivjauksc subdivision of the Mandalay forest 
division. 

Mi. W A Hears* y, Extia Assistant Conservator of Foists, from 
the Mogok subdivision of the Ruby Mims foiest division to the 
charge ot the Bliamo forest division, vice Mi E S Cair, pro- 
ceeding on have 

Mr C S Rogeis Extra Assistant Conserv at >t of Foiests, to the 
cha*ge of the Mog6k subdivision of the Ruby Mines forest 
division in addition to his oilier dut es 

Mr W. H. Craddock, Extra Assistant Conservator of Forests, 
from the Mandalay forest division to the Pyinmana forest 
division. 

25th May 1897 — No 188,— Under the provisions of Article 343 
of the Civil Service Regulation 0 tin lough on medical certificate for one 
year is granted to Mt. 0. H Hobart-Hampden, Deputy Conservator of 
Forests with effect from the date on which he mav avail himself 

27th May 1897 — No 189 — Under the provisions of Article 343 
of the Civil Seivice Regulations leave on medual certificate for one year 
is granted to Mr D. H. Allan, Extra Assistant Conservator of Forests 
with effect from the date on which he may avail himself of it. 

3 at May 1897 — No, 191 —Under the provisions of Articles 291 
and 282 (a) (t) of the Civil {service Regulations puvilege leave for three 
months and 15 days is granted to Mr E S Carr, Deputy Conservator of 
Forests, with effect from the date on which he may avail himstlf of it. 

9 — Assam Gazette. 

31*2 May 1897 —No, 396IG — Mr J C Canoll Assistant Con- 
servator of Forests, attached to the Goalpara Forest Division, is placed on 
special duty and attached to the office of the Conservator of Forests, 
Assam, 
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10 — Hyderabad Residency Gazette. 

Nil. 

11. — Mysore Gazette. 

8 rd May 1897 — No. 9706 — Pt F. 1-95 — Under Article 172 of 
the Mysore Service Regulations, Mi A G R Theobold Sub Assistant 
Conservator of Forests, Mysore distnct, is gi anted c asual leave of absence 
for fifteen days, with effect from the 8th Apul 1897 

12 th May 1897 — No 10086— Ft l 7 90 —In Notification No, 
7286 — Ft F 7-96, dated 11th Februaiy 1897, granting three days’ 
oasual leave to Mr. J J Monteiro, then officiating Assistant Conservator 
of Forests, Shimoga district, for “ 8th Februaiy ” read ‘ 8th January ” 
iZth May 1897, — No 10098— Ft F. 1 19-95 —Under Article 171 
of the Mysore Seivice Regulations, Mr, H Mnttappa, Assistant Conserva- 
tor of Forests, Bangaloie district is granted casual liavt of absence for 
five days from the 10th instant, or from such oLher date as he may avail 
himself of the same 

21s« May 1897 — No. 10318— Ft F 43-96— Under Article 171 
of the Mysore Service Regulations, Mr H Sumvasa Rao, Acting Sub- 
Assistant Conservator of Forests, Mysoie district, was granted a day’s 
■casual leave on the 28th April, 1897 
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1. — Gazette of India. 

9 th June 1897 — No. 524 — 10*2 9-F —Erratum —In the notification 
of this Department No. 397-F , dated the 30th Apnl last, regarding Mr. 
Dickinson’s fin lough, for 18th Apnl 1897 ” read ‘ 17th April 1897 ” 
in tnetitst clause, and “ alteinoon ol 17th Apnl 1897 ’ in the second 
clause. 

No, 527— 107-9-F — With tefonnee to the notification of this 
Department No. 322-F., dated the 19th MukIi laht, the seivices of Mr. 
E. M. Coventry, Assistant ConM'nator of Foie*!*-, 1st grade, Noith- 
Western Provinces and Oudli, are placed at the disposal of the Govern- 
ment of the Punjab, with effect from the 1st Jill) next. 

lfifA June i 897 — No 573— 188-1 F .— Erratum. In the notifica- 
tion of this Department No 756- F , oatnl the 7th August 1896, grant- 
ing fm lough for fifteen months to Mr. J S. Gamble, Consenator of 
Forests and the I ‘irector of the Impenal Forest N lmol, substitute the 
following for the second clause of that notification as regards entries (t) 

^The following airangemcnts aie made in e. nsequenee of Mr Gamble 
proceeding on lea\e : 

(?) Mr. J. W. Oliver, Consenator, 2nd gtade, Eastern Circle, 
Upper Btnma— to officiate as Con^enutoi, 1st grade, and to 
be in charge of the School Cucle and Dneitor of tire Imperial 
Forest School, with eflectftom the 1st August, 1896 

(v) Mr. F Gleadow, Deputy Conservator. 3id grade, Ijomhay— to 
be Deputy Director of the Impenal Foiest 8chool, with effec 
from the 28th June, 1896. From the same date Mr 
S my Lilies reverted to the North-Western Provinces and Oudh 
list. 


2 — Madras Gazette. 

4th June 1897. — No. 228.-Mr. P. M Islington, Diitnct Forwt 
Officer, Coimbatore (North), is granted privilege leave for 2 montha and 
29 days, with effect from or after the 2Srd instant nnder article 291 of 
the Civil Service Hegulations. 
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No. 

Name of Offioer. District 
1 

Nature of charge 

Remarks 


I 


1 Mr. J. L MacC Ganjam District Forest Offi T > take effect on the 

O'Leary. cer (Permanent) completion of hie 

special duty in the 
distriot. 

2 ,, R McIntosh, Cuddapah Ditto 

m. A 

3 ,, F. l<oulkes Nellore Ditto 

4 | , W. W. Bat- Cuddapah 

chelor 


10 th June 1897 — Appointment und Poulmq — V R Vcnkatarn* 
miah, D.D.R , is appointed os Finest Ratigoi, VI Giade, on \ lohation for 
six months and is posted to the Kuinool diatnet To take cfloct from 
date of joining 

18f4 June 1897 — 264. — 


Name of Officer, District Nature of oh ug** Remarks 


Mr C. J Wontersz, North Coim- Acting District During the absence of 
Extra Assistant batorc Forest Ofticer. Mr l* M Lushing- 

Conservator of ton on privilege 

Forests, 3rd grade I leave, or until fur- 

^ ther orders 

\ 8th June 1897. — Ttansfe *' — A. Sumiasn Cliamh. ilain, Ranger, 
VI Grade, is tiansfeired from Tinnevelly to S< nth Coimhatore tem- 
porarily. . , ... 

Mrd June 1897 — Extension of Leave - 'l lie two months privilege 
leave granted in service order No 192 of 1896-97 to Ranger Mr C. P. 
Howell, North Coimbatore Division, extended by thirteen days. 

26l/t June 1897 .—Transfers —The following tiansfers ate ordered 
Ranger J A. Daly from the Trichmopoly district to the Salem 
distnet. 

Ranger A N. Venkatachallam from the baloin district, to the 
Trichmopoly district— to join. 

29th June 1897.— Leave— S Ramaswann Ayah, torest Ranger, 
Salem distriet, is granted fifteen days’ leaie upon urgent private affaira, 
under article 370 of the Civil Service Regulations, from date of relief $r 
jst July 189.‘. 



To do duty under the 
supervision of the 
District Forest Offi- 
cer. 
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a. — Bombay Gazette, 

Oth June 1897. — No. 4332,— Mr 0 Greatheed, Deputy Conservator 
of Forests, Second Grade, has been allowed by Her Majesty’s Sectetary of 
State for India an extension of furlough on medical certificate for four 
months 

1 "2th June 1897 — No 4455 --His Excellency the Governor in 
Council is pleased to appoint Mi Chumlal Gulibthand Dulia, L C.E., to 
hold charge of the office of Divisional Foicst Officer, Surat, from the date 
on which Mr A Stewait gives over charge pending further orders 

24iA , hint 18^7 — No 866 — Mr A. St< wart, Deputy Conservator 
of Forests, Third Grade, deliveied over and Mi C G Dalia, L C E. 
Extra Assistant Conservator of Forests, Fourth Giade, rueived charge of 
the Divisional Forest Office, Suiat, on 22nd June 1897, alter office hours, 

4. — Bengal Gazkite. 

Oth June 1897.— No 504T R , — Mr, J P Haslett, Extra Assistant 
Conservator of Forests, is gi anted leave, under Artnles 277 and 291 of 
the Civil Service Regulations, toi thiee mmths, with eftect Iruiu the 16th 
June 1897. 

10 th June 1897 — No 525T R — Mr W F, Perree, Assistant Con- 
servator of Forests 2nd grade is promoted to olfit late in the 1st gtade of 
Assistant Conseivatois fiom the 11th November, to the 29th December, 
1896, both days inclusive. 

i Oth June 1897 — No 526T A — Mr II A Farnngton, Assistant 
Conservator of Foie&ts, 2nd grade, is promote! to offii late in the 1st 
grade of Assistant Conservators of loiests Porn the 11th November to 
the 11th December, 1896 both days inclusive 

12 th June 1897. — No 567 l 1 R — The following reversions are order- 
ed, with effect fiom the 17th May 1897, in consequence of tne return to 
Bengal of Mr, E G Chester, Deputy Consoivatot of Forests, 1st grade, 
from Assam : — 

Mr F B, Manson, Officiating Deputy Conservator of Forests, 1st 
grade, to the 2nd grade of Deputy Conservatois 

Mr. W. AC Green, Officiating Deputy Oonservatoi of Forests, 2nd 
grade, to the 3rd grade of Deputy Consprvators 

Mr H D. D. French Officiating Deputy Conservatoi of Forests, 3rd 
grade, to the 4th grade of Deputy Conservators 

Mr. E P Siebbing Officiating Deputy Conservator of Forests, 4th 
grade, to Assistant Conservator of Forests, 1st grade, sub pro tem . 

Mr H A Farrington, Officiating Assistant Conservator of Forests, 
1st grade, to the 2nd grade of Assistant Conservators 

12 th June 1897 — No 568T.R. — Mr. E G, Chester, Deputy Con- 
servator of Forests, 1st grade, is, on return from Assam, posted to the 
charge of the Singhbhum Forest Division. 

Mr. E P. Stebbmg, Assistant Conservator of Forests, 1st grade 
suh pro tem , on being relieved of the charge of the Singhbhum Forest 
Division by Mr Chester, is attached to that Division until further orders. 

12 th June 2197 — No, 669T R — Mr. H H Haines, eo.h., Deputy 
Conservator of Forests, 4th grade, having availed himself of the eight 
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months’ furlough granted him in Notification No, 1747 For., dated 8th 
May 1887, with effect from the 27th April 1897, the following temporary 
promotions are made • * 

Mr. E P. Stebbing, Assistant Conservator of Forests, 1st grade, sub. 
pro tern , to officiate in the 4th grade of Deputy Conservators. * 

Mr H. A Farrington, Assistant Conservator of Forests, 2nd grade 
to officiate in the 1st grade of Assistant Conservators of Forests. * 

12th June 1897,— Mr. 635 T.R — — Vf t*. R. Qtiiiinell, Extra Assistant 
Conservator of Forests, is granted furlough for one year, under article 871 
(a) of the Civil Service Regulations, with effect from the 1 5th June 1897. 

12 th June 1897. — No. 671 T.R — Forty-two days’ privilege leave, 
under article 29 1 of the Civil service Regulations, is granted to Mr. c| 
0. Hatt, Offieiati lg Deputy Conservator of Forests, 4th grade, in charge 
of the Puri Division, with effect from the 13th June 1897, 

Mr, R E Slane Extra-Assistant Conservator of Forests, 3rd grade, 
in charge of the Angul Division, is posted temporarily to the charge of the 
Puri Division, in addition to his other duties, during the absence, on leave, 
of Mr, Hatt, or until further orders. ? 

5. — N.-W. P. and Oudh Gazette. 

\A.th June 1897. — No 14B<i Mr. R. C. Milward, Assistant 

II— fl«2e 

Conservator of Forests, attached to the Naini Tal Division of the Cen- 
tral Forest Circle, to the charge of the Kuinaun Division of the same Cir- 
cle, vice Mr. E M. Coventry, retransferred to the Punjab. 

No. — With effect from the Gth March, 1897, the date on which 

Mr, B. A Rebsch proceeded on leave : — 

Mr. B B. Osmaston, Deputy Conservator of Forests, 4th Grade, 
provisional substantive, on deputation as Instructor at the Forest School, 
to officiate as Deputy Conservator of Forests, 3rd grade. 

No. ,-JiSi — With effect from the 10th April, 18i*7, Mr. R. G. Mil- 
ward, Assistant Conservator of Forests 2nd grade, to Officiate as Assis- 
tant Conservator of Forests, 1 Bt grade, to fill an existing vacancy. 

6. — Punjab Gazette. 

hth June 1897 . — Enatum — In Notification No. A - t ^TT ’• dat6d 
27th April 1897. for “ Mr. F. Lmnell ” substitute “Mr 0. O. Hanson." 
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2 bth June 1897. — No. — 285 — The following changes have 

A L. No. 10. ° ° 

taken place in the list of Forest Officers in the Associated Province 
with effect from the dates specified against each : — 


Name. 

Preecnt grade- 

Grade to whioh 
promoted or 
reverted. 

With offoct from 

Remarks. 

Mr. F. Llnnell 

Assistant Con- 
servator, let 
Grade. 

Offg. Deputy 
Conservator, 4th 
Grade, 

16th March 

Consequent on Mr. E. M. 
Coventry's temporary 
transfer to North-Wostem 
Provinces. 

Mr. B. 0 Cov- 
entry 

Ditto 

Ditto. 

17th April . ' 

Consequent on Mr, Hanson’S 
promotion to Officiating 
Deputy Conservator. 4th 
Grade, while on privilege 
leuve. 

Mr- B. 0. Cov- 
entry 

Offg, Deputy 
Conservator, 4th 
Grade. 

Assistant Con- 
servator, 1st 
Grade. 

20th April .. 

Consequent on the return of 
Mr. Hansun from privilege 
leave. 

Mr. B. O. Cov- 
entry 

Asst. Oonserva- 
toi, let Grade. 

Offg Deputy 
Conservator 
4th Grade. 

1st May 

Consequent on the depar. 
tore uf Mr Caccia an six 
months' leave on medica 
Certificate. 


7.— Central Provinces Gazette. 

29th April 1897. — No 2250.— Furlough on medical certificate for 
six months, under Article 340 (a) of the Civil Service Regulations, 
is granted to Mr. A. M F. Oaccia, Officiating Deputy Conservator of 
Forests, Mandla Forest Division, with effect from the 25th instant, or 
the subsequent date on which he may uvail himself of it. 

3 rd June 1897. — No, 5. — The services of Bhagwant Rao, Forest 
Ranger, Nimar Forest Division, are temporarily placed at the disposal 
of the Deputy Conservator of Forests. Hoshangahad Forest Division, for 
employment on the construction of the ghat section of the Borda-Nand- 
wara Road in the Hoshangahad District. 

Bhagwant Rao reported himself to the Deputy Censervator of 
Forests, Hoshangahad, on the forenoon of the 24th May, 1897, for 
duty. 

8th June 1897. — No. 2881.— With reference to Order No. 2,190, 
dated the 27th April, last, Mr. R. S. Hole, Assistant Conservator of 
Forests, relinquished charge of his duties in the Hoshangahad Forest 
Division, on the afternoon of the 14th ultimo, and assumed charge of 
his duties in the Direction Division at Jubbulpore on the forenoon of 
the 4 25th idem- 
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8. — Burma Gazette 


7 th June 1897 — No 14 — With refeienu* to Revenue Department 
Notification No 188 (Forests) dated tin 2. r )L]i May, 1897, Mr 0 H 
Hobart Hampden, Deputy Conseivator of Founds made over charge of 
the Lower Chindwin Division to Lieutenant C >loml 1 M Jenkins, 1 eputy- 
Commi^sionei, on the afternoon of the 17th M;y 1897, and availed him 
self of the furlough foi one jear pi anted hm m th< alovi notification 
n No. 15 — With ithnnce to Revenue Dipaitimnt Notification No. 
178 (Forests), dated the 1.1th Maj, 1897, S, C air, olfu lating Deputy Don 
servator of Forests, received ehnige of the -Lown ( hrndwin division ftom 
Lieutenant-Colonel T. M Jenkins, Drputy Commissioner, on the 21st 
May, 1897 

8th, June 1897 — No 16 —With itfcrtmc to Revenue Department 
Notification No 189 (Forests), dated the 27th May, 1897, Mr D H 
Allan, Extra Assistant Const ivator of Foie-ts, made over (harge of his 
duties in the Mapwe division to Mr C E Mniul, Deputy Comirvator of 
Forests, on the foienoon ol the 24th May, 1897, and availed himsi If of the 
one year’s fui lough granted in the above notification 

1 \th June 1897 -No 15- Mi P W Healv, Extra Assistant 
Conservatoi of Foi cats, received chaige oi the South 1 harrawaddy sub- 
division on the afternoon of the 5th Join 1897 

l6fA June 1897 — No 207,— Mi J Messer Deputy Conservator of 
Forests, has been granted by Her Majesty’s Score siy of State for India 
an extens on of leave for four months on midical certificate 

\%th vune 1897 — No 208 -Mr .1 W Rvan Extra Assistant Con- 
servator of Forests is transfened from Tonnpoo to the Kado division 

16 thJune 1 *97 —No 209 -The following pimnotions are ordered 


in the Forests Department, — . 

(1) With effect from the 2nd April 1897, consequent on the depu- 
tation of Mr, W F L Tottanhain to Siam - 

Mr 0. R Dun, Deputy Conservator, 4th giade, to officiate as 
Deputy Conservator, 3rd grade , n 

Mr S Carr, f oh., Assistant Conservator ’‘ H > be Dc ' 
pnty Conservator, 1th erode , provisional } substantive 
✓21 With effect from the 6th May, 1897 , consequent on the de- 

(2) ^rture otleavTof Mr H. Calthrop, Deputy Conservator of 

Mr F °A B F. : Gradon, Deputy Conservator, 3rd grade, "ended, to 
Mr G ffi Q a Corbett! P Depu < ty Conservator, 3rd g.ade, to officiate as 

Mr 4thgrade> P ,T 'Z M7 

“ ^ubstantive to officiate as Deputy Conservator, 3rd grade 

“ tis^ally sublntiv'e, to officiate as Deputy Conservator. 

With^eBwt 6 from the 18th May, 1897, consequent on .the 
W dejartfrs on furlough of Mr. 0 H. Hobart^Hampden, 
Deputy Conservator 3rd grade : 
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Mr. M. Hill, Deputy Conservator,' 3rd grade, to officiate as 
Deputy Conservator, 2nd grade. 

Mr, S. Carr, Deputy Conservator, 4th grade, provisionally subs- 
tantive, to officiate as Deputy Conservator, 3rd grade 

1 6tk June 1897. — No. 13. — With reference to Revenue Department 
Notification No. 180 (Forests), dated the 22nd May, 1897, Mr. W. 
Hearsay, Extra Assistant Conservator of Forests, made over, and Mr. C, 
S. Rogers, Extra Assistant Conservator of Forests, received, charge of the 
Mogok subdivision, of the Ruby Mines district, on the afternoon of the 4th 
instant, in addition to his othei duties. 

18$A June 1897 — No. 17.— Consequent on the promotion of Messrs. 
R. L. Pocock and W. H.. Craddock as Supernumerary Extra Assistant 
Conservators of Forests, the following appointments and promotions are 
made in this circle : — 

With effect from the 81st January, 1897, Mr. G. T. Wrafter, tem- 
porary Hanger, to be Ranger, 3rd grade, on the permanent estab- 
lishment 

With effect from the 1st March, 1897, Mr. G. T Wrafter, Ranger, 
3rd grade, to be Ranger, 2nd grade. 

19 tk June 8897 — No. 18. — With reference to Revenue Department 
Notification No, 175 (Forests), dated the 1 1th May, 1897, Mr. U, M. 
Kavanagh, Extra Assistant Conservator of Forests, lecuxed, charge of 
the Myttha Forest Division on the afternoon of the 10th June. 

No, 19. — With reference to Revenue Depaitment Notification No. 
175 (Forests), dated the lltli May, 1897, Mr. R M. Kavanagh, Extra 
Assistant Consenator of Forests, made over, and Mr. G. K Parker, 
Assistant Conservator of Forests, lecened of the Paungbyin subdivision, 
Upper Chindwin Forest Division, on the lorenoon of the 2nd June, 897. 

24<A June lt*97 — No 216. — Mr. A M. Buchanan, Extra Deputy 
Conservator of Forests, is posted to the charge of the Myttha Forest 
division, Western Circle, vice Mr. Kfuanagh, transferred to Poit Blair. 

25 tk June le>97 — No. 20 — For the words “one year’s furlough” 
in this office Notification No 16, dated the 8th June, 1897, read “leave on 
medical certificate for one year.” 

28 th June 1817 — No 14 — With reference to Revenue Department 
Notification No. 191 (Forests, dated the 31st May, 1897, Mr. E S. Carr, 
Deputy Conservator of Forests, made over charge of the Bhamo Forest, 
division to Mr. W. A. Hearsey, Extra Assistant Conservator of Forests, 
and availed himself of the three months and 15 days’ privilege leave 
granted him in the notification quoted above, on the afternoon of the 15th 
instant 

9. — Assam Gazette. 

3 rd June 1897.— No. 409 1G. — Furlough for seventeen months, unde 
article 346 (5) of the Civil Service Regulations, is granted to Mr. J. E 
Barrett, Deputy Conservator of Forests, Cachar Division, with effect from 
the 23rd June, 1897 or the subsequent date on which he may avail 
himself of it. 

8rd June 189 . — No. 4092G.— Thejfollowtng transfers of officers 
hi the Forest Department are ordered .* — 
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Mr. H. 8. Ker-Edie, M.A., Officiating Deputy Conservator of Forests 
from the Kamrup Division to the ohargc of the Caohar Forest 
Division. 

Mr. F. E. B. Lloyd, Officiating Deputy Conservator of Forests, from 
the Sibsagar Division to the charge of the Katurup Forest Division, 

Babu Nilkanta Mukharji, Forest Hanger, from the Central Range, 
Darrang Division, to the charge of the SibBagar Forest Division. 

11 th June 1897 — *No. 431 G. — On the report of the Central Exa- 
mination Committee, the Chief Commissioner directs the publication, for 
general information, of the results of the Half-yearly Examination of Assis- 
tant Commissioner, Extra Assistant < ommi-sioners, and other officers, 
held on the 10th, llth, 12th, 13th, and 14th, May 1897 : 


[ 

Name: 

Subjects taken by candi- 
dates. 

Subject in which 
passed 

Subject In whloh still 
required to pass. 

Higher 

Standard. 

Lower 

Standard, 

Higher 

Standard. 

Lower 

Standard. 

Higher 1 
Standard 

Lower 

Standard 

Assistant 
Conservator 
of Forests. 
Mr. A. R. 
Dicks. 

Bengali. 

Bengali. 

Bengali. 

Bengali. 



10, — Hyderabad Residency Gazette. 

Nil Nil 

11. — Mysore Gazette. 

15 thJune 1897.— No. 10868— F. 91-95.— Under Article 171 
of the Mysore Service Regulations, Mr. B. Srinivasa Rao, Assistant Con- 
servatorof Forests, Mysore district, was granted casual leave of absence 
for three davs, with effect from the 24th April, 1897. 

15fA June 1897 —No. 10871— Ft. F. 46-96— Under Article 188 
of the Mysore Service Regulations, Mr. B. Hira Singh, Assistant Con- 
servator of Forests, Kadur District, is granted privilege leave of absence 
for one month and a half, with effect from such date as he may avail him- 
self of the same, 

Mr. Y. Sitaramaiya, Assistant Conservator of ForestB, on special duty 
in the Kadur District, will in addition to his own duties, be in chaise of 
the district Forest Office during the absence of Mr. B Hira Singh on leave 
or until further orders. 

15(4 June 1897, — No. 10874— Under Article 188 of the Mysore 
Service Regulations, Mr. A. G. R. Theobald, Sob-Assietaat Conservator 
of Forests, Mysore district, is granted privilege leave of absence for one 
month and a half in extension of the fifteen days casual leave granted 
to him in Government Notification No. 9706— Ft. F. 1.95, dated 3rd 
May, 1897, which will be now be commuted into privilege leave. 
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Mr. B. Srinivasa Raft, Assistant Conservator of Forests will be in 
oharge of the flargur Range, in addition to his own duties as Acting 
Range Officer, of Kakaukote Range, during Mr. Theobald’s absence eft 
leave or uutil further orders. 

16(A.7t«w 1897, — No. 10877.— Ft. F. 64-95 -Under Article (88 
of the Mysore Service Regulations, Mr. M. Venk&tanaranappa Assistant 
Conservator of Forests, Tumkur district, was granted privilege leave of 
absence for fifteen days, with effect from the 20th May, 1 897. 

15eA June 1897—No. * 10880 — .R F. 89-95-Under Article 172 
of the Mysore Servioe Regulations, Mr. K. Shamaiengar, Sub-Assistant 
Conservator of Forests Chitaldrug 'District, is granted casual leave of 
Absence for two weeks, with effect from the 14th June, 1897 or such other 
date as he may avail himself of the earne. 

15(4 June, 1897.— No. 10883-/Y F. 119-59.— Under Article 188 of 
the Mysore Service Regulations, Mr. H. Muthappa Assistant Conservator 
of Forests, Bangalore district, is granted privilege leave of absence for 
one month from the 10th June 1897, of from date of relief. 

Mr, O. E. Ricketts, Assistant Conservator of Forests on special duty 
will, in addition to his own duties, be in charge of the Bangalore District 
Forest Office during M. Mutthappa’s absence on leave, or until further 
orders. 
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1,— Gazette of India. 


2nd July 1897 — No. 634— 156-4-F.— Mr, C F Elliott, Conserva- 
tor of Foiests, 3rd (officiating 2nd) grade, in charge of the Punjab 
Forest Circle, is granted privilege leave for three months, under articles 
277 and 291 of the Civil Service Regulations, with effect from the 
afternoon of the 22nd June 1897, 

Mr G. G Minmkeu, Deputy Conservator, 1st grade, Punjab, is 
appointed to officiate as Conservator, 3rd grade, and to be in charge of 
the Punjab Forest Circle, during Mr, Elliott’s absence, or until further 
orders. 

2— Madras Gazette 


5th July 1897 — Pi omotion — The following promotions in the 
Rangei’s class of the Southern Circle aie ordered with effect fioin 1st 
Apnl, 1897 : — 

Name. Present grade. Grade to which promoted. 

Rs ' Re. 

1 N M ltego Ranger, 4th grade, on 80 Ranger, 3rd grade, on 100 

2 E C M. Mascurenhae . Do 5th do on 00 Do 4th do on 80 

3 A F. X Saldanah Do 5th do on 60 Do 4th do on 80 

4. K Narayanaswami Tyar Do 6th do on bO Do 5th do on 60 

5. M. Panchapikesa Iyer Do 6th do on 50 Do 5th do on 60 

July 1897 — Privilege Leave , — To G. W. Thompson, Ranger, 
5th Grade, North Aicot district, toi two months under article 291 -of the 
Civil Service Regulations from 10th June, 1897. 

9 th July 1^97 — Privilege Leave. — To C. M. Maduranayagam 
Pillai, Ranger, 1st Grade, South Arcot district, for two months and 
fifteen days under article 291 of the Civil Service Regulations from 28rd 
June, 1897 

10*A July 1897.— Promotion*,— The following promotions are 
ordered in the Ranger’s class of the Northern Cucle from 1st April, 
1897. 

M. R. Ry, V. Kalyanarama Iyer from 5th to 4th grade. 

„ L. Hanumanthulu do. do. 

„ S. Eggianarayana Sastri do. do. 

„ L. S Kristnamachari fiom 6th to 5th grade. 

10tA July 1897.— Gradations and Promotion* —The re organiza- 
tion of the subordinate staff having been sanctioned, the following 
gradations and promotions are ordered with effect from 1st Janaary, 1897, 
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No. 


Name. 

Present grade. 

Grade in the 
re-organisation. 

1 

1 

Mr. H, J, MoLaughlin 

Forest Ranger, 
1st Grade, on 
Rb. 125. 

Forest- Ranger, 
2nd Grade, on 
Eb. 125. 


2 

Mr W. 

R. Newman 

Forest Ranger. 
2nd Grade, on 
R>. 100. 

Forest Ranger, 
3rd Grade, on 
Rs. 100. 


3 

M. R. Ry. N. S. Veeracharlu... 

Forest Ranger, 
3rd Grade, on 
Rs. 80 

Do 

do 


4 

Do 

P. Ananda Row ... 

Do 

do 

Do 

do 


5 

Do 

R. Venkatesa Muda- 
liar. 

Forest Ranger, 
5th Grade, on 
Rs. 50. 

Forest Ranger, 
5th Grade, on 
Re. 60. 


6 

Do 

M. Bftlaji Singh ... 

Do 

do 

Do 

do 

On pro- 
bation 
for 6 
months. 

7 

Do 

K. Rama Row 

Do 

do 

Do 

do 

8 

Do 

V. Kalyanararaa Iyer 

Do 

do 

Do 

do 


9 

Do 

L. Hanumantulu .. 

Do 

do 

Do 

do 


10 

• Do 

S. Eggianaroyana 
Sastri. 

Do 

do 

Do 

dc 


11 

Do 

K. Aswatham Naidu 

Do 

do 

Do 

do 


12 

Do 

N. 8. Anantacharlu 

Do 

do 

Do 

do 


13 

Do 

K. 8. Kaistnamachari 

Do 

do 

Forest Ranger, 
6th Grade, on 
Rb. 50. 


14 

Do 

N. Swaminadha Iyer 

Acting Forest 
R 'nger, 5th 
Grade, on Rb. 
60. 

Do 

do 



10 th July 1897. — Referring to Board’s Proceedings. Forest Mis 
No. 639 of 1st July, 1897, the following acting 
Sub, pro tern, promotions are ordered in the subordinate staff 

of the Northern Circle with effect from 1st 
July, 18.i7 subject to the conditions that— 

(1) that they should revert to the Deputy Rangers* class when 
qualified men are available to take their places, and 

(2 ) that they should cease to draw pay as Rangers if they are not 
actually holding range charge or are deputed for training to the Forest 
School. 
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No. 

Name. 

Present grade. 

Grade to which 
promoted. 

! 





£ 

I 

P. Ramaawamiah 

Deputy Ranger, 

Forest Ranger, 6th 
Grade on Its. 60. 




let Grade. 


2 

Alur Kistniah 

Do do 1 

Do 


3 

4 

O. Venkatapaty Naidu 

T. V. Sakkoji Row 

Do do 1 

Do 2nd Grade 

Do 

Do 


5 

Sheik Rah&matulla Saib . . 

Do do 

Dc 


6 

A. N. Bhujanga Row 

Do do 

Do 



14tA July 1897. — Transfer — Ranger Mr. C. P. Howell on return 
from privilege leave transferred from North to South Coimbatore. 


Ootacamund , July 13, 1897. 

No. 82-. — Mr. H. J. A. Porter, Deputy Conservator of Forests, 
Madras, has been granted one week’s extension of furlough by the Right 
Honourable the Secretary of State for Tndia in continuation of the fur- 
lough notified (as notification No. 394) at page 1,083 of Part 1 of the 
Fort St. George Gazette dated 18th August, j897. 

Ootacamund, July 10, 1897. 

No. 323. — Mr S. Cox. District Forest Officer, Vi/.agnpatam, is 
granted privilege leave for three months with effect from or after the 2nd 
August, 1897, under article 291 of the Civil Service Regulations. 


APPOINTMENTS. 

No. 324.— 


No. 

Name "of. Officer. 

Present 

grade. 

Grade to 
which 
promoted. 

Nature of 
promotion. 

Remarks 
showing 
cause of 
vacancy, 
&c. 

1 

Mr. W. W. Batchelor 

Assistant 
Conservator 
of Forests, 
2nd Grade, 
and acting 
in the 1st 
Grade 

Deputy Con 
servator of 
Forests, 4th 
Grade. 

Aoting 

U ntil the 
return of 
Mr C. B. 

B raster 
from fur- 
lough. 

2 

Mr. H, B. Bryant... 

Deputy Con 
servator, 4th 
Grade and 
acting in 
the 3rd 

Grade. 

Deputy Con- 
servator of 
Forests, 3rd 
Grade. 

Do 

'I To tako 
efleot 
from the 
- date of 
Mr. Boa- 
ster’* re-r 

3 

Mr. EL Tireman .. 

Assistant 
Conservator, 
of Forests, 
2nd Grade, 
and Aoting 
Deputy Con- 
I servator, 4th 
Grade. 

Deputy Con- 
servator of 
Forests, 4th 
Grade. 

a 

Do 

J turn. 


Jfcfc.— Tb© above appoidkneot* are pjade during *W*U 0 « <4 Hr. M- 
Jbftsfcingtem on privilege le*v* 
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POSTING, 

16 ihJuly, 1897.— 


No. 

Name and designation 
of officer. 

District 

Nature of 
oharge. 

Remarks. 


Mr. F. C. L. Cowley- 
Brown, Assi s t a n t 
Conservator of For- 
ests, 1st Grade, and 
Acting Deputy Con- 
servator of Forests, 
4th Grade. 

South Co 
tore. 

imb- ... 

To do duty under the 
supervision of the Distriot 
Forest Officer. The ap- 
pointment is to take effect 
from the date of relief by 
Mr, Braiser. 


I7tk July 1897. — Promotions. — Ranger J. A. Daly, sub. pro tern 
4tli grade, to be permanent 4th grade with effect from 1st April, 1897. 

Deputy Hanger K. G. Subba How to be Ranger, 6th grade, sub. 
pro tern , vice J. Tapp on foreign service, with effect from 1st July, 1897. 

20 tli July 1897. — Leave . — R Venkntesa Mudaliar, Forest Ranger, 
Godavari, is granted privilege leave for one month and fifteen days from 
the date of relief. 

21 st July , 1897. — No, 389. — 


No. 

Nume of Officer. 

District. 

i 

Nature of 
charge. 

Remarks. 


Mr. H. F. Arbuthnot, 
Assistant Conaerva- 
of Forests, 2nd grade 
Do. 

Vizagapa- 

tam. 

Godavari 

Acting Dis- 
trict Forest 
Officer. 

During the absenoe of 
Mr, S Cox on privilege 
leave. 

To do duty under the 
supervision of the pis- 
trict Forest Officer. To 
join on the expiry of his 
term as Acting Distr ict 
Forest Offioer, Vizaga* 
patam. 


28 th July 1897 . — Departmental Test — At an examination held on 
the 15th April, 1897, the undermentioned subordinate passed the Depart- 
mental Test for appointment to the class of Deputy Ranger : — 

M, Sabji Sahib, Forester, 2nd Grade, South Arcot distriot. 

3. — Bombay Gazette. 

8 id July 1897, — No. 1399 Fam,— His Excellency the Governor in 
Counoil is pleaBed to direct that the Honourable Mr. A. T. Shuttleworth, 
who resumed charge of his substantive appointment of Conservator of 
Forests, O. C., on the 7th Jnnoj 1897, after office hours; shall continue 
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until further orders to perforin the duties in connection with the famine 
grass operations in addition to his duties as Conservator. 

29th July 1897. — No. 5699.-— His Excellency the Governor in 
Council is pleased to make the following appointments. 

Mr. Vishnu Mahadev Tilak to be Extra Assistant Conservator of 
Forests, Third Grade, vice Mr. Kheshu Manju, retired. 

Mr. Chunilal Gul4bchand Dalia, L, C. E,, to be Extra Assistant 
Conservator of Forests, Third Grade, vice Mr. Bhagwandas 
Harkisandas Dal £1, L. C. E., whose lien on his appointment 
in British service is suspended. 

Mr. Abdul Rasul Khajbnksh to bo Extra Assistant Conservator of 
Forests, Fourth Grade vice Mr. Vishnu Mahddev Tilak, pro- 
moted. 

Mr. Harihar Anant Nadkarni, L . C. E , to bo Extra Assistant 
Conservator of Forests Foutb Grade, vice Mr. Bhagwandas 
Harkisandas Dalai. 

Mr, Vatnnn Gopal Tnrane to be transferred to the Southern and Mr, 
Abdul Rasul Khnjbaksh posted to tho Central Circle and Mr. 
Nadkani to the Southern Circle, 

4. — Bengal Gazette. 

5 th July 1897. — No,. 1900For. — The following transfers are 
ordered : — 

Mr. E. P. Stebbing, Assistant Conservator of Forests, attached to 
the Singhblium Forests Division, is ^posted to the charge of the Tista 
Forest Division. 

Mr. F. Trafford, Officiating Deputy Conservator of Forests, in 
charge of the Tista Forest Division, is, on being relieved by Mr. Stebbing, 
attached to the Darjeeling Forest Division. 

Mr. T. H. Monteath, Assistant Conservator of Forests attached to 
the Darjeeling Forest Division, is transferred to the Sundarbuns Forest 
Division and attached to that division. 

6 th July 189 T. — No. 190lFor.~ Mr. C. G Rogers, i. f. o. h. 
Deputy Conservator of Forests, 4th grade, on deputation as Instructor at 
the Imperial Forest School, Dehra Dun, having reverted to his substantive 
appointment on the Bengal list of Forest Officers in accordance with 
Notification No. 226-71 -3F., dated 26th February, 1897, of the Govern- 
ment of India in the Revenue and Agricultural Department (Forests) with 
effect from 5th February, 1897, the date on which he availed himself of 
the two years furlough granted him in that Government Notification No. 
150-71-2F., of the 5th idem, the following reversions and temporary 
promotions are ordered from that date : — 

Mr. W. H. Lovegrove, Deputy Conservator of Forests, 4th grade 
(Provisional), temporary, transferred to the North-Western Provinces, to 
revert to his substantive appointment of Assistant Conservator of Forests, 
1st grade. 

Mr. W, F. Lloyd, Deputy Conservator of Forests, 4th grade (sub 
pro tern), to revert to his appointment of Assistant Conservator of For- 
ests, 1st grade, but to continue to officiate in the 4th grade of Deputy 
Conservators of Forests* 
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Mr. F. Trafford, Assistant Conservator of Forests, 1st grade (Pro- 
visional), and Officiating Deputy Conservator of Forests, 4th grade, sub. 
pro but to continue to officiate in the 4th grade of Deputy Conser- 
vators of Forests. 

M. E. P, Stebbing, Assistant Conservator of Forests, 1st grade 
(sub. pro tem.), to revert to his appointment as Assistant Conservator of 
Forests, 2nd grade, but to continue to officiate in the 1st grade of Assis- 
tant Conservator of Forests. 

12 th July 1897. — No. 2029For. — Mr, A, H. Mee, Extra Assistant 
Conservator of Forests, attached to the Singhbhum Division, is posted to 
the charge of the Chittagong Division 

13 th July 1897. — No. 2062For. — Mr. C. C Hatt, Officiating 
Deputy Conservator of Forests, 4th grade, having availed himesdf of the 
42 days' privilege leave granted him in Notification No. 671 T, R., dated 
28th June, 1897, with effect from the 14th June, 1897, the following 
temporary promotions are made : — 

Mr. E. P. Stebbing, Assistant Conservator, 1st grade, substantive 
pro tempore to officiate in the 4th grade of Deputy Conserva- 
tors, 

Mr. H. A, Farrington, Assistant Conservator, 2nd grade, to officiate 
in the 1st grade of Assistant Conservators of Forests. 

5--— N.-W. P. and Oudh Gazette. 

24 th July 1897. — No. 1963. — II 665B. — With effect from the 
21st April, 1897, the date on which Sirdar Hira Singh, Extra Assistant 
Conservator of Forests, 2nd grade retired from the service. 

Lala Har Swarup, Extra Assistant Conservator, from the 3rd to 
the 2nd grade. 

Mr. E. L. Haslett, Extra Assistant Conservators, 3rd grade, sub. 
pro tem, y to be confirmed in that grade ; 

Pandit Sadanand Gairola, Extra Assistant Conservator, 4th grade 
to be Extra Assistant Conservator, 3rd grade, sub. pro tem , 

Lala Parmeshwari Din, Extra Assistant Conservator, 4th grade 
sub. pro tem , to be confirmed in that grade. 

Pandit Rama Dat, Forest Ranger, 2nd grade, to be Extra Assistant 
Conservator, 4th grade, sub, pro tem,, and to be attached to the Jannsar 
Division of the School Forest Circle. 

6.— Punjab Gazette. 

6 th July 1897.— Erratum,— In Punjab Government Notification 
No. ■ £ ■ ». ^ dated 5th June, 1897, for “ 1 5th March ” in column 
4 opposite Mr. Linnell's name read “ 25th March.” 
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8 th July 1897. — No. - 35 ^. — — The following changes hare 

a. Ju jN 0 ( 1 7 1 ■" 

taken place in the list of Forest Officers on the Associated Provinces with 
effect from the dates specified against each : — 


Name. 

Present Grade. 

Grade to which 
promoted or 
reverted. 

With effeot 
from. 

Remarks. 

Mr. A. V. Monro 

Officiating De- 
puty Con- 
servator, 3rd 
Grade. 

Deputy Con- 
servator, 4th 
Grade. 

22nd June 
1897. 


Consequent on 
the return of 
Mr. * Hart 
from privi- 

Mr. B. 0. Coventry 

Officiating De- 
puty Con- 
servator, 4th 
Grade. 

Assistant Con- 
servator, 1st 
Grade. 

22nd June 
1897, 


lege leave on 
forenoon of 
22nd June, 
1897. 


13 th July 1897.— No. — M — —Messrs. G. G. Minniken, 
17 A- L. No IS. 

Deputy Conservator of Forests, and W. May<*s, Assistant Conservator of 
Forests, respectively made over and received charge of the Bashahr Forest 
Division on the afternoon of the J 9th June, 1897 consequent on the 
former’s transfer to officiate as Conservator of Forests, Punjab. 

Mr. Mayes will hold charge of the Bashahr Division in addition to 
that of the Simla Diviaion. 

13 thJuly 1897.— No — fZL - — On return from the privil- 

47 A. L. No 19. 

ege leave granted, vide Punjab Government Notification No, A. L. No. 1ft 
dated 12th April, 1897, Mr, G. S Hart, Deputy Conservator of Forests, 
took over charge of the Bashahr Forest Division on the forenoon of the 
22nd June, 1897, relieving Mr. W. Mayes, Assistant Conservator of For- 
ests, who remains in charge of ths Simla Forest Division., 

2 Qth July 1897. — No. 394, — Mr. G. S. Hart, Deputy Conservator 
of Forests, is appointed Political Assistant to the Superintendent of Hill 
States, Simla, during the absence of Mr. G. G. Minniken, Deputy Con- 
servator of Forests, officiating as Conservator of Forests, Punjab, or 
until further -orders, with effect from the 22nd June, 1897. 


7. — Central Provinces Gazette. 

20<A July 1897. — No. 3452 — Privilege leave for two months, 
under Article 291 of the Civil Service Regulations is granted to Mr. F. 
O. Lemarchaod, Deputy Conservator of Forests, Chanda, with effect from 
the 7th August, 1897, or the subsequent date on which he may avail 
himself of it. 

2 July 1897. — No. 8453 — Mr. A. St. V, Beeohey, Assistant 
Conservator of Forests, in charge of the Pranhiia-Gadavery Sub-Divtsfon, 
is placed in charge of the Chanda Forest Division, in addition to his own 
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duties, during the absence on leave of Mr, F, 0. Lemarchand, Deputy 
Conservator of Forests, or until Jurtlier orders. 

20 $h July 1897. — JNo. G. — Extraordinary leave without allowance 
fof* sixteen days, from the 1 4th to the 29th June 1897, is granted to For- 
est Ranger Muhammad Yasin, of the Mandla Forest Division, under 
Article 872 of the Civil Service Regulations. 

8.— Burha Gazktte. 

1st July 1897. — No. 223. — Mr. R. M. Kavanagh, Extra Assistant 
Conservator of Forests, 3rd grade, is appointed to he Extra Assistant 
Conservator, 2nd grade. 

7th July 1879 — No. 15— With reference to Revenue Department 
Notification No, 186 (Forests), dated the 22nd May, 1 897, Mr. C. W. 
Doveton, Assistant Conservator of Forests, relinquished charge of his 
duties in the Yamethin subdivision of the Pyimuana division on the after- 
noon of the 25th ultimo, and took charge of the lvyaukse subdivision, 
Mandalay division, from Mr. J. Copeland, Deputy Conservator of Forest 
on the forenoon of the Sid instant. 

9th July 1897 — No. 131 — At the departmental examination held 
at Rangoon on the 7th and 8th June, 1897, the following officers passed 
the examination in Burmese by the standauls specified below. 

Lower Standard. 

Mr- J. W. Ryan, Extra Assistant Conservator of Forests, 

9th July 1879 — No 238 — Under the provisions ol Articles 282 (a) 
(t) and 291 of the Civil Service Regulations, privilege leave for three 
months and 15 days is granted to Mr. K J. Brunthwaite, Deputy Con- 
servator of Forests, with effect from the 28th July, 1897, or the subse- 
quent date on which lie may avail himself of it. 

9th July 1897. — 289 — Mr G. Q. Corbett. Deputy Conservator of 
Forests, Tharrawuddy, is appointed to the chaige ol the Prome Foiest 
division, in addition to his other duties, dining the absence on leave of 
Mr. F. J. 11 ran tli waite or until further orders. 

\bth J uly 1897 — No — With reference to Revenue Department Noti- 
fication No. 208, dated the 16th June, 1897, Mr. J. W. Ryan, Extra 
Assistant Conservator of Forests was relieved of his duties in ihe Toun- 
goo division, on the afternoon of the 23rd June, 1897, and assumed charge 
of his duties in the Kado subdivision, Kado division, on the afternoon of 
the 28th June, 1897. 

16th July 1897. — Under the provisions of Article 340 (5) of the 
Civil Service Regulations, furlough for one year and six months is granted 
to Mr. E. A, O’Bryen, Deputy Conservator of Forests, with effect from 
the date on which he may avail himself of it, 

15tA July 1807 — No 246 — Mr. A. E. Ross, Assistant Conservator 
of Forests, is transferred from the Southern Shan States Division and 
is appointed to the charge of the Katha Forest Division, as a temporary 
measure, during the absence on furlough of E. A. O’Bryen or until fur- 
ther orderB. 

17 th July 1897— -No. 16 — With reference to Revenue Department 
Notification No. 186 (Forests) dated the 22nd May, 1897, Mr. W. H. 
Craddock, Extra Assistant Conservator of Forests, relinquished charge 
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of his duties in the Mandalay division on the 30tln ultimo, \i 
and assumed charge of this duties in the Pyinmana division 
instant, afternoon. s \ \ 

19<A July 1897. — Mr C. M Hodson, Deputy Conservator 
has been permitted by Her Majesty’s Secretary of State for Iudig tL* R 
to duty within the period of his leave. .a 

22 nd July 1897. — No. 252. — In exercise of the power oonferry-yw- 
section 3 of the Burma Forest Act, 1881, and section 2 of the itJSk 
Burma Forest Regulation, 1887, respectively, the Lieutonant-Goven^[ 
appoints the following Extra Assistant Conservators of Forests V 
discharge th" functions of a Forest Officer, and to exereisf* 
all the powers conferred on Sub- \ssistant Conservators the 
rules hitherto made under the enactments in question: — 

Manng Yaing I W. H. Craddock. 

R. L. Pocoelc. I C. E Allen 

26A July 1897. — No. 23. — With reference to Revenue Department 
Notification No. 21 C (Forests), dated the 24th June, 1897, Mr. R. M, 
Kavanagh, Extra Assistant Cuusenutor of Forests, made over, and Mr, 
E. M. Buchanan, Extra Deputy Conservator of Forests, received, charge 
of the Myittha division on the afternoon of the 17th July, 1897 

'26tk July 1897 — No. 256 — Mr T. W. Foster, Forest Ranger, is 
promoted to be a supernumerary Extra Assistant Conservator of Forests, 
4th grade, and is transferred from Mogaung to the charge of the Yatne- 
thin subdivision , of the Pvimnana forests division. 

29 th July 1897. — No. 257. — Under the provisions of 291 of the 
Civil Service Regulations privilege leave for three 'months is granted to 
Mr. IV L Pocoelc, Extia Assistant Conservator of Forests, with effect 
from the 1st August, 1897, or the subsequent date on which he may 
avail himself of it. 

29 th July . 1897. — No. 258. — On retain from leave Mr. C. M. 
Hodgson, Deputy Conservator of Forests, is appointed to the charge of 
the Ataran Forest divisiou, Tenasserim Circle. 


9. — Assam Gazette. 


22tk July 1897 — No 4731 G — Furlough for one year, under article 
371 of the Civil Service Regulations, is granted to Babu Jogesvar Sur, 
Extra Assistant Conservator of Forests, attached to the Lakhimpur 
Forest Division, with effect from the 2nd July, 1897, or the subsequent 
date on which he may have avail himself of it. 

29 th July 1897.— No 31.— The services of Mr. J. C. Carroll, 
Assistant Conservator of Forests, which were placed temporarily at the 
disposal of the Public Works Department, in General Department Noti- 
fication No 4893G . dated the 3rd July, are replaced at the disposal of 
that Department, with effect from the afternoon of 14th July, 18§7, 

10,— Hyderabad Residency Gazette. 

22 nd June 1897. — No. 2432-1 A. — His Excellency the Viceroy and 
Governor-General is pleased to confer the title of Khan Bahadur as a 
personal distinction upon : — 

• •••«* 
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vfcfadAli, retired Extra Assistant Conservator of Forests* Berar. 
July 1807.— No. 205.— Mr, W. O. J. Peake, Extra Assistant 
Conser*t°r of Forests, attached to the Elliohpur Forest Di vision, has 
ppoiated to the chaTge of the Btildana Forest Division. 

48*A July 1897. — No. 206.— The following transfers among 
T^aional Forest Officers are ordered by the Resident: — 

Mr. B. Bhnkan, from the Buldana to the Amraoti Forest Division, 
Mr. Strinivasulu Naidu, from Amraoti to the Wun Division. 

28tA July 1897 — No. 207. — Mr. Mansukh Rai, Extra Assistant 
Conservator of Forests and Divisional Forest Officer, Wun, has been 
granted privilege leave for 2 months and 27 days, with effect from the 
/§nd July, 1827. 

11.— Mysobb Gazette. 


6th July 1897. — No 109.— Ft. F. 64 95, — Mr. M. Venkatanaranappa, 
Assistant Conservator of Forests, Tumkur district, having availed 
himself of eleven days only out of the fifteen days’ casual leave granted 
to him in Government Notification No. 10877. — Ft. F. 64-95, dated the 
15th June, 1897, the unexpired portion of the leave, viz four days, is 
hereby cancelled. 

10 th July 4897.— No. 859-Ft F. 1-96.— Under Article 171 of the 
Mysore Service Regulations, Mr P.E. Benson, Sub- Assistant Conservator 
of Forests, Shimoga district, was granted casual leave of absence for two 
days, with effect from the 4th June, 1897. 

16 th July 1897.— No. 660.— Ft. F. 91-95 -Under Article 173 of 
the Mysore Service Regulations, Mr. B. Srinivasa Rao, Assistant Con- 
servator of Forests, Mysore district, was granted casual leave of absence 
for fifteen days, with effect from the 23rd June, 1897. 

1 6th July 1867. — No. 66.— Ft. F. 89-95.— The fourteen days* casual 
leave of absence granted to Mr. K. Shamaiengar, Sub- Assistant Con- 
servator of Forests, Chitaldrug district, in Government Notification No. 
10880. —Ft. F. 89-95, dated 15th ultimo, is hereby extended by one 
day. 

2 2nd July 1897.— No. 916.-Ft. F. 1-95.— Mr. A. G, R Theobald, 
S6fc- Assistant Conservator of Forests, Mysore district, h&Virig' availed 
Mfebself of the two 'months’ privilege leave granted to him in Government 
'Notification No. 10874-Ft. F. 1-95, dated 15th June, 1897, 
from the 8th April, 1897, and returned to duty on the forenooh of the 
2nd Jane, 1897, the unexpired portion of the leave, W*., six day*, is here- 
by cancelled. 

July 1897.— No. 1239— Ft. F. 92-95— Under artiole 172 of 
the Mysore Service Regulations, Mr. Y. SitarXmaiya, Assistant Conger, 
vater of Forests, Kadur district, on special duty, is granted casual leave 
of absence for fifteen days, with effect from the 20th July, 1897, or from 
•uch other date as he may avail himself of the same. 
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1, — Gazette of India. 

12 th August , 1807. — No. 780 — 202-4-F. — The following promo- 
tions are ordered in consequence of the retirement from the service of 
Mr, P. J. Carter, Conservator of Forests, 2nd grade, with effect from the 
27th July 1897 : 

(i) Lieutenant-Colonel 0. T. Bingham, i, s. c., Conservator, 
3rd grade, and officiating in the 2nd grade, is confirmed in 
the latter grade. 

(ii) Mr. A, Smythies, officiating Conservator, 3rd grade, is con- 
firmed in that ^rade, and will officiate in the 2nd grade, until 
further orders, 

20^ August , 1897. — No. 808 — 217-4-F. — Privilege leave for one 
month and twelve days, under Articles 291 and 282 (ii) of the Civil 
Service Regulations, is granted to Mr. G. F. Provost, officiating Conser- 
vator in charge of the Pegu Forevt Circle, Lower Burma, with effect 
from the afternoon of the 12th August 1897. 

Lieutenant-Colonel C. T. Bingham, i. s. o., Conservator in charge 
of the Tenasserim Circle, is placed in charge of the Pegu Circle, in addi- 
tion to his other duties, during Mr. Prevost’s absence, or until further 
orders. 

2 — Madras Gazette. 

- 31«$ July 1897. — Departmental Test — The following subordinate 
passed the Departmental Test in Forest Act and Rules at an examina- 
tion held on the 26th July 1897 : — 

H. W, Gandoin, Forester, North Arcot. 

let August 1897. — Extension of leave. — The two months' privilege 
leave granted to G. W. Thompson, Forest Ranger, North Arcot distinct, 
and notified at page 809, Part II of the Fort St. George Gazette dated 
13th July 1897, is extended by thirteen days. 

9tA August 1897. — Appointment confirmed . — M 8, Noronha, sub. 
pro tem, Ranger, 4th Grade, on Rs. 80, confirmed in his appointment 
from 1st January 1897. 

10 th August 1897. — No. 385.— Mr. J. W. Cherry, Conservator of 
Forests, Madras, has been granted by the Right Honourable the Secretary 
of State for India an extension of three months' leave on medical 
certificate in continuation of the leave notified (in notification No. 32) at 
page 104 of Part I of the Fort St. Georgs Gazette dated 1 9th January 
1897 . 

19th August 1897, — Leave. —Ranger H. O’Neill, South Coimbatore 
division, granted privilege leave for three months from 4th July 1897* 

21 si August 1897. — No. 395. — Mr. E, D. M. Hooper, Acting Con- 
servator of Forests, Southern Circle, is granted leave on urgent private 
affairs for cffcc months, with effect from or after the 14th September 1897} 
under article 348 of the Civil Service Regulations. 
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3. — Bombay Gazette. 

5 th August 1807, — No. 2951. — Mr, Haripad Mitra, Extra Assistant 
Conservator of Forests, Working Plans Party 1, Southern Circle, who 
was transferred to Sind Circle in Government Resolution No. 3696, dated 
15th May 1897, handed over charge of his office to Mr, W. E, Coples- 
ton, Divisional Forest Offiuor, Working Plans, Southern Circle, in the 
afternoon of 2nd August 1897. 

1th August 1897. — No. 3021 — Mr. Harihar Anaut Nadkarni, L C.E. 
who was appointod Extra Assistant Conservator of Forests, Fourth Grade, 
in Government Resolution No. 5099, dated 29th July 1897, reported 
himself for duty as such to the undersigned on the forenoon of 3rd* 
August 1897, and received charge of the Extra Assistant’s Office, Work- 
ing Plans Party J,, S. C., on the same day. 

9tA August 1897. — No. .">875. — His Excellency the Governor in 
Council is pleased to make the following appointments: — 

Mr. Ardeshir Nasarvanji Master, L, (J. E., to be Extra Assistant 
Conservator of Forests, Central Circle. 

Mr. Vishnu Mahadov Tilak to be Extra Assistant Conservator of 
Forests, Northern Circle. 

13^A August 1897. — No. 6028, — His Excellency the Governor in 
Council is pleased to uppoint Mr. Ganesh Sakharam Hinge to hold charge 
of the office of Divisional Forest Officer, Nasik, from the date of Mr. G. 
K, Duxbury’s leave or pending further orders, 

13 th August 1897. — No. 6035. — Mr. G. R. Duxbury, A ssistant Con- 
servator of Forests, First Grade, and Divisional Forest Officer, Nasik, 
is allowed privilege leave of absence for three months from 19th August 
1897, or such subsequent date as he may avail himself of it. 

21 st Augubt 1897, — No. 3829. — Mr. Waman Gopal Tumne, Extra 
Assistant Conservator, who was transferred to the Southern Circle in- 
Government Resolution No. 5G99, dated 29th July 1897, received 
charge of the Sub-Divisional Officer, Kolaba, from Mr, A, C, Robinson, 
Divisional Forest Officer, Kolaba. on the forenoon of the 16th 
August 1897. 

2 3rd August 1897. — No. 2984. — Messrs. Vaman Gopal Tnmne and 
Abdul Rasul Khajbax, Extra Assistant Conservators of Forests, respec- 
tively delivered over and received charge of the Sub-Division Office, West 
Khandesli, on the 11th instant, afternoon. 

24 th August 1897. — No, 3022. — Messrs, G, R. Duxbury, Assistant 
Conservator of Forests, and G. S. Hinge, Extra Assistant Conservator 
of Forests, respectively delivered over and received charge of the Division- 
al Forest Office, Nasik, on the 19th August 1897, after noon. 

4.— Bengal Gazette. 

9 th August 1897. — No, 2406. — Twenty days' privilege leave tinder 
Article 291 of the Civil Service Regulations is granted to Mr. A. H. Mee, 
Extra Assistant Conservator of Forests, in charge of the Chittagong 
Division, with effect from the afternoon of the 28th Jane 1897, 

Mr. J. Donald, Assistant Magistrate, Chittagong, held charge of 
the Chittagong Division, from the 29th June to the 18th July 1897, 
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both days inclusive, as a temporary measure, during the absence of Mr. 
Mee on leave. 

9th August, 1897. — No. 2408. — Consequent on the roturn to duty, 
on the forenoon of the 25th July 1897, of Mr. C. C. Hatt Officiating 
Deputy Conservator of Forests, 4th grade, from the 42 days’ privilege 
leave granted him in Notification No. C71T. R., dated the 28th June 
1897, the following reversions are ordered with effect from the above 
date : — 

Mr. E. P. Stebbing, Officiating Deputy Conservator of Forests, 
4th grade, to Officiating Assistant Conservator of Forests, 

1 St grade. 

Mr. H. A. Farrington, Officiating Assistant Conservator of Forests 
1st grade, to Assistant Conservator of Forests, 2nd 
grade. 

24 th August 1807. — No. 2576. — Three months’ privilege leave, 
under article 291 of the Civil Service Regulations, is granted to Mr. E. 
P. Stebbing, Assistant Conservator of Forests, in charge of the Tista 
Division, with effect from the 4th September 1897, or from such subse- 
quent date as he may avail himself of it 

Mr. F. Trafford, Officiating Deputy Conservator of Forests, attached 
to the Darjeeling Division, is transferred to the charge of the Tista 
Division,’ during the absence, on leave, of Mr. Stebbing, or until further 
orders. 

9 th August 1897.— No. 2409. — In Notification Ns. 2062 Forests, 
dated the 13th July 1897, published at page 966, part I of the Calcutta 
Gazette of the 14th idem, for Mr. E. P. Stebbing, Assistant Conservator, 
1st grade, substantive pro tempore, read Mr. E. I\ Stcbbfng, Officiating 
Assistant Conservator of Forests, 1st grade. 

5. — N.-W. P. and Oudh Gazette. 

3rd August 1896. — N. j^T “■ Lala Parmeshwari Din, Extra 
Assistant Conservator of Forests, attached to the Ivheri Division of the 
Oudh Forest Circle, privilege leave for one month and fifteen days with 
effect from the 16th August. 1897. 

4tA August 1897.— No. TtSo 0 , Babu Raghu Nath Pathak', Extra 
Assistant Conservator of Forests, Kheri Division. Oudh Forest circle 
privilege leave for one month and fifteen days with effect from the 1st 
August, 1897. 

4 th August 1897.— No. tombT The undermentioned officer has 
been granted by Her Majesty’s Secretary of State for India extension of 
leave : — 


Name. 

Servioe. 

Appointment. 

Period end nature of leave. 

Mr. A. P. 
Grenfell. 

Forests. 

Deputy Conservator 
of Forest. 

Six months on medioal 
certificate, 
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I0t/t August 1897. — No. ii^oT Babu Nand Mai, Extra Assistant 
Conservator of Forests, Bahraioh Divison of the Oudh Forest Circle, pri- 
vilege leave for six weeks with effect from the 13th August, 1897. 


1C Hh Auga&t 1897. — No, m 22 bT The undermentioned officer has 
been granted by Her Majesty’s Secretary of State for India permission 
to return to duty : — 


Name. 

Service. 

Appointment. 

Date on whioh permitted 
to return. 

Mr. B. A. 
Rebsch. 

Forest. 

Deputy Conservator of 
Forests. 

Within period of 

J leave. 

18<A August 1897. — No, 11 . 622 a. The undermentioned officer haB 
been granted by the Majesty’s Secretary of State for India extension of 
leave. 

Name. 

Servioe. 

Appointment. 

Period and nature of leave. 

Mr. B. A. 
Rebsch. 

Forest. 

Deputy Conservator of 
Forests 

Six days furlough. 


6. — -Punjab Gazette, 

2nd August, 1897. — No. A L 4 y o 2Q ; — Examination . — Mr. W. Mayes, 
Assistant Conservator of Forests, 2nd Grade, passed the prescribed de- 
partmental examination in Procedure and Accounts held at Simla on the 
14th July 1897. 

21«e August , 1897 — No. 421. — Leave. — Mr. E. M. Coventry, Offi- 
ciating Deputy Conservator of Forests, 4th Grade, has been granted three 
months’ privilege leave, under Articles 277 and 291 of the Civil Service 
Regulations, with effect from the 1st July 1897, the date from which 
Ixis services were replaced at the disposal of the Government of the Pun- 
jab, — vide Government of India Notification No.-j^zjfF, dated 9th Jane 
1897. 

7. ^ Central Provinces Gazette. 

7th August , 1897. — No. 9. — Privilege leave for one month, under 
Artiole 291 of the Civil Service Regulations, is granted to Mr. A. T. 0. 
Howell, Ranger, 2nd grade, of the Nimar Forest Division, with effect 
from such date as he may be permitted to avail himself of it. 

16tA August, 1897. — No. 10. — Mr A. T. C. Howell, Ranger, 
Nimar, availed himself, on the afternoon of the 8th instant, of the leave 
granted him by Order No. 9, dated the 7th idem. 

19tA August, 1897. — No. 3813. — Mr. W. P. Thomas, Depaty 
^Conservator of Forests, Hoshafgabad Forest Division, is transferred 
temporarily to the Direction Division for employment on speoial dcufcy 
under the Conservator of Forests, Northern Circle, Central Provinces. 
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19fA Avgust, 1897. — 3814. — Mr. H. E. Bartlett, Assistant Conser- 
vator of Forests, attached to the Nimar Forest Division, is posted to the 
charge of the Hoshangabad Forest Division daring the absence of Mr. 
W, P. Thomas on deputation, or until further orders. 

19 th August, 1897,— No. 3821. — With reference to Order No. 
3814, dated the 19th instant, Mr. H. E, Bartlett, Assistant Conservator 
of Forests, made over charge of his duties in the Nimar Forest Division 
on the forenoon of the 2nd idem. 

19<A August, 1897. — No. 3822. — With reference to Order No. 
3813, dated the 19th instant, Mr. W. P. Thomas, Deputy Conservator 
of Forests, and Mr. H. E. Bartlett, Assistant Conservator of Forests, 
respectively made over and assumed charge of the Hoshangabad Forest 
Division on the afternoon of the 7th idem. 

21s< August, 1897. — No, 11. — Privilege leave for fifteen days is 
granted, under Article 291 of the Civil Service Regulations, to Mr. R. 
H. Cole, Ranger, 5th grade, Mandla Division, with effect from the 26th 
August 1897 or the subsequent date on which he may be permitted to 
avail himself of it. 

24 th August, 1897.— No. 8879. — Mr. F. O, Lemarchand, Deputy 
Conservator of Forests, Chanda, availed himself, on the afternoon of the 
9th instant, of the two months' privilege leave granted him by Order 
No. 3452, dated the 20th ultimo, making over charge of his duties to 
Mr. A t St. V. Beechey, Assistant Conservator of Forests. 

8. — Bubma Gazette. 

30 th July , 1897.— No. 260, — Under the provisions of Article 
291 of the Civil Service Regulations privilege leave for one mouth 
and 28 days is granted to Mr. J. W. Ryan, Extra Assistant Conservator 
of Forests, with effect from the 1st August 1897 or the subsequent date 
on which he may avail himself of it. 

* 30 th July, 1897. — No. 16.— With reference to Revenue Depart- 
ment Notifications Nos, 233 and 239, dated the 9th July 1897, Mr 
F, J. Branth waite, Deputy Conservator of Forests, and Mr. G. Q. 
Corbett, Deputy Conservator of Forests, respectively made over and re- 
ceived charge of the Prorne Forest Division on the afternoon of the 29th 
July 1897. 

ZQth July, 1897.— No. 10 — Mr. W. Dalton, Forest Ranger, 3rd 
grade, is transferred temporarily from the Thaungyin to the Kado Divi- 
sion with effect from the 10th July 1897. 

3 rd August, 1897.— No. 151,— At the departmental examination 
held at Bassein, Akyab, Moulraein, Mergui, Minbu, Myingyan, MeiktUa. 
Mandalay, Mogdk, Monywa, Kindat, Taunggyi, Falam and Shwebo on 
the 7th June 1897, at Bhamo on the 14th June 1897, sod at Lmshio on 
the 16th June 1897, the following officers passed the examination in 
Burmese by the standards specified below : — 

Higher Standard. 

Mr. W. H. Craddock, Extra Assistant Conservator of Forests. 

Mr. B. P. Kelly. Forest Ranger. 

Lourer Standard . 

Mr. C. W. Doveton, Assistant Conservator of Forests,— gnat 
mdit 
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Mr. R. P. Kelly, Forest Konger, — with credit . 

3 rd August, 1897. — No, 154, — At the departmental examination 
held at Rangoon, Bassein, Moulmein, Myingyan, Meiktila, Mandalay, 
Kindat and Taunggyi, on the 7 tli June 1897, the following Forest 
Officers passed in the subjects specified below according to the standards 
prescribed for the examination of Forest Officers : — 

Law- 

Mr. G. K, Parker, Assistant Conservator of Forests. 

Mr. C. E. Allan, Extra Assistant Conservator of Forests. 

Mr. J. L„ Hefferman, Forest Ranger, 

Mr. R. R O’Hara, Forest Ranger. 

Mr. P. E, Plunkett, Forest Ranger. 

Mr. W. J. Dalton, Forest Ranger. 

Mr. B. P. Kelly, Forest Ranger. 

Mr. S, E. F. Jenkins, Forest Ranger, 

Revenue. 

Mr. R. R. O’Hara, Forest Ranger. 

Mr. B. P. Kelly, Forest Ranger, 

Mr. S. E, F. Jenkins, Forest Ranger. 

Procedure and Accounts, 

Mr. A. E. Ross, Assistant Conservator of Forests. 

Mr. G. E. S. Cubitt, Assistant Conservator of Forests. 

Mr. G. K. Parker, Assistant Conservator of Forests. 

Mr, C. E. Allen, Extra Assistant Conservator of Forests. 

Mr. R. C. A. Pinder, Forest Ranger. 

Mr R. R. O’Hara, Forest Ranger. 

Mr W. J, Dalton, Forest Ranger. 

7th August 1897. — No. 17. — With reference to Revenue Depart- 
ment Notification No, 257 (Forests), dated the 29th July 1897, Mr. 
R L. Pocock, Supernumerary Extra Assistant Conservator of Forests, 
relinquished charge of his duties in the Katha Forest Divisiou on the 1st 
August 1897, before noon, and proceeded on three months’ privilege 
leave from the same date. 

9th August 1897. — No. 11. — Mr. J. W, Ryan, Extra Assistant 
Conservator of Forests, availed himself of the one month and 28 days' 
leave granted him on the afternoon of the 4th August 1897 

9th August 1897. — No, 266 — Mr. G. F. R. Blackwell, Deputy 
Conservator of Forests, has been permitted by Her Majesty’s Secretary 
of State for India to return to duty within the period of his leave. 

9 th August 1897. — No. 267. — Under the provision of Article 291 
of the Civil Service Regulations privilege leave for three months is 
granted to Mr. C. Ingram, Extra Deputy Conservator of Forests, with 
effect from the 20th August 1897, or the subsequent date on which he 
avail may himself of it. 

9 th August 1897.— No. 268, — Mr. H, Calthrop, Deputy Conserva- 
tor of Forests, on return from leave is posted to the charge of the 
Shwegyin division. 

lltA August 1897. — No, 24. — Mr. G. T. Wrafter, Ranger, 2nd 
grade, on transfer to the Magwe division, made over charge of his duties 
in Lower Chindwin division on the forenoon of the 9th July 1897 
and assumed charge of his duties in the Magwe division on the forenoon 
of the 26th July 1897- 



Extracts from official gazettes 


lxxxvii 


12 th August 1897,— No 272— Mr W. J. Lane-Ryan, Extra Assist- 
ant Conservotor of Foiests, 2nd Qiade his appointed to be Extra Assist- 
ant Conservatoi 1st grade 

14tA August 897 — No. 19. — Mi. A E, Ross, Assistant Conser- 
vator of Foiests, repotted his arnval at Katlia aud was attached to 
that division fioin the foienoon of the 2nth July 1897 

Wth August \ 897 — No, 20 — With lcfuune to Revenue Depart- 
ment Notification No 246 (Forests), dattd the 1 >th July 1897, Mr 
E, A O’Rrycn, Deputy Conservatoi oi Forests made over, and Mr A 
E Ross, Assistant Conservatoi of Foiests, mtiwd, charge of the 
Katha Forest division on the fort noon of the 11th August 1897. 

14 th August 1897 — No 21 — Yfr E A OBiytn, Deputy Conser- 
vator of Foiests, availed himself on the foienoon of the 11th instant of 
subsidiary leave piepaiatory to furlough granttd to him in Notifi- 
cation No 245, (Foiests), dated the 15th July 1897 

16 th August 1897 — No. 27(5 — Under the piovisions ot Article 340 
(6) of the Civil Service Regulations fm lough for tluee days is granted 
to Mr C E Muuel, Deputy Consol vatoi ot Forests, in continuation 
of the fui lough granted in this depat tment Notification No 335 dated 
the 13th November 1895, 

19tA August 1897 — N> 285 — Undei the provisions of Article 
340 (6) of the Civil Service Regulations and in supersession of this depart- 
ment Notfication No, 245, dated the 15th July 1897, furlough for one 
year and thiee months is granted to Mi E A O’Biyen, Deputy Conser- 
vator ot Forests, with effect fi om the date on which he may avail him- 
self of 1 tip 

20 th August , 1897 —No 289 —Undei tho provisions of Article 
291 of the Civil Service Regulations privilege leave for three months 
is granted to Mr F. Ryan, Extra Assistant Conservator of Forests, 
with effect from the 6th Septembei 1897, or the subsequent date on 
which he may avail himself of it 

24 th August , 1897. — No. 12, — Mi J. N Thurston, Deputy Com- 
missioner, made over and Mr J. G F Marshall, Extra Deputy Conser- 
vator of Forests, received, charge of tho South Tenassenm division on 
the forenoon of the 29th June 1897 

25 th August, 1897, — No 18 — Under Article 291 of the Civil Ser- 
vice Regulations privilege leave tor three months was granted to Mating 
Pe-, Forest Ranger, 2nd grade, which he availed himself of with effect 
from the 19th July 1897. 

*2Qth August, 1897.— No. 13.— With reference to Notification No. 
268 (Forests), dated the 9th August 1897, Mr. C. Ingram, Extra De- 
puty Conservator of Forests, made over and Mr, H. Calthrop, Deputy 
Couservator of Forests, received, charge of the Shwegyin division on the 
forenoon of the 22nd August 1897. 

28th August, 1897 —No. 22.— Mr. T. W. Forster, Supernumerary 
Extra Assistant Conservator of Forests, made over charge of the 
Mogaung range of the Katha division to Mr W R French, Ranger, 
on the afternoon of the 11th August 1897, and assumed charge of the 
Vamethin subdivision of the Pyinmana division on the forenoon of the 
19th August 189 7 
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9 Assam gazette 

6<A August 1897.— No 5104 G.— Mr, J, 0. Carroll, Assistant 
Conservator of Forests, whose services have been replaced at the disposal 
of this Department by Public Works Department Notification No. 31, 
dated the 19th July 1897, returned to special duty in the office of the 
Conseivator of Forests, Assam, on the afternoon of the 14th July 1897. 

13tA August 1897 — No. 5350 G.— Furlough on medical certificate 
for three months, under article 340 (a) of the Civil Service Regulations, 
is granted to Mr. A. M. Long Assistant Conservator of Forests, in 
extension of the leave granted in Notificanton No. 1420 G., dated the 
26th Fobruary 1897. 

13 th August 1897 — No 5357 G,— Mr, A, R, Dicks. Assistant 
Conservator of Forests, Second Grade, is appointed to officiate as 
Assistant Conservator of Forests, First Grade, with effect from the 10th 
May 1897- 

10 Hyderabad residency gazette. 

Nil 


11 Mysore gazette. 
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1,— Gazette of India. 

8/A September, 1897. — No. 871 — 221-4-F.— Mr. J. A. McKee, 
Conservator of Forests, 8rd (officiating 2nd) grade, in charge of the 
Southern Forest Circle, Central Provinces, is granted privilege leave for 
two months and twenty-eight days, under Articles 277 and 291 of the 
Civil Service Regulations, with effect from the afternoon of the 1st 
instant. 

Mr. W. P. Thomas. Deputy Conservator, 1st grade, Central Pro- 
vinces, appointed to officiate as Conservator, 3rd grade, and to be in 
charge of the Southern Forest Circle, during Mr. McKee’s absence, or 
until further orders. 

24 tk September , 1897. — No. 911 — 117-6-F — On return from the 
privilege leave granted him in Notification No. 808-F., dated the 20th 
ultimo, Mr. G. F. Prevost Officiating Conservator, 3rd grade, resumed 
charge of the Pegu Forest Circle, Lower Burma, from Lieutenant-Colonel 
C. T f Bingham, I.S.C,, Conservator in charge of the Tenasserim Forest 
Circle, with effect from the forenoon of the 20th instant. 

80/A September, 1897, — No. 922 — 156-6-F, — On the return of 
Mr. C. F. Elliot, Conservator, 3rd (officiating 2nd) grade, in charge of 
the Punjab Forest Circle, from the privilege leave granted him in Notifi- 
cation No. 634-F., dated the 2nd July last, Mr. G. G. Minniken, offici- 
ating Conservator, 3rd grade, reverted to his substantive appointment of 
Deputy Conservator 1st grade, with effect from the afternoon of the 
22nd instant. 

2 — Madras Gazette. 

25/A August, 1897 — To N. Balaji Singh, Ranger, 5th grade, 
Nellore district, for three months, under article 369 of the Civil Service 
Regulations, in continuation of the leave already granted to him. 

31st August , 1897. — Resignation — Mr. W, H. Blacker, Ranger, 
South Arcot District, is permitted to resign his appointment from date of 
relief. 

7 th September , 1897.— Promotion.— The following promotions are 

ordered in the Southern Circle : — 

% 



O. S. Venkatra- Ranger. 6th Grade, Ranger, 5th Sub. pro tern let April 1897 

maniah ... North Malabar. Grade. i nee J. W. Ryan 

on other duty. 

P. Venkatakri- Ranger. 6th Grade, Ranger, 5th Do, 17th May 1897 

ehnama Naidu South Canara. Grade. vice Mr. Moniise. 
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8 tk September , 1897. — No. 422 — Mr. PI. R. Murray, District For- 
est Officer Anantapur, is granted privilege leave for one month and ten 
days, with effect from or after the 1st October 1897 under article 261 of 
the Civil Service Regulations. 

11 th September, 1897. — No. 423 — Appointment 


Name of 
Officer. 

PreMnt 

grade. 

Grade to 
which pro- 
moted, 


Remarks showing cause of 
vaoanoy, Ac. 

Mr. H. A. 
Gam. 

Deputy Con- 
servator of 
Forest*, let 
Grade. 

i 

Conservator 
of Forests, 
3rd Grade. 

Aoting 

During the absenoe of Mr, 
Cherry on leave, or nntil 
further orders. The appoint- 
ment is to take effect from the 
date of Mr. Hooper’s depar- 
ture on special leave. 


POSTING. 

lltA September, No. 42 i. — 


Name of Offioer. 

District. 

Nature of 
charge. 

Remarks. 

Mr. H. A. Gass, Acting 
Conservator Forests 3rd 
Grade. 

Southern 

Circle. 

Acting . 

During the absenoe 
Cherry, on leave, 
further orders 

of Mr. 
or until 


ISfA September, 1897 — Departmental Teat Examination . — The 
following are tl?® reputys of the Departmental Test ExbuuuhUqu held on 
th$ 1,89,7, under sectipn 69 of the Revised Code : — 


»““■ D Mr^p1.^ rie ‘ «J-* *»**•—• • 

a. K. Sabramania Iyer Acting Forester, Second (a) Accounts and Return 
Grade, Noptl^ Coim- and (6)Fqrest Act and 
batore, Bales. 

2. 8. Krishnamurthi Iyer Probationary Forester, Do. 

First Grade, Madura. 

8. Venkataramana Iyer Acting Forester, Second (6) Forest Apt and Rnlaa , 
Grade Tinnevelly. 

4. 8* SivjWnbraqaanin Iyer Acting Forester, Second Do. 

Grade, South Malabar. 

8. Hampel Pillai Temporary Deputy Do, 

Ranger, Third Grade, 

Tinnevelly. 
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6. A. P. Srinivasa Probationary Third Grade, ( b ) Forest Act A Roles. 

Iyenger ... Tiuevelly 

7. M. Ponnusawmi Pillai Forester, Sec6tid t> 6. 

Grade, Madura. 

8. D. Annasawmi Iyer Acting Forester, Do, 

Second Grade, Madura, 

14 th September , 1897 —No. 436.— Mr. A. W. Dafetagton, Deputy 
Conservator of ForestB. Kistna, is granted privilege leave for one dkuu 
and three days, with effect from or after the 15th instant* under hrtiole 
291 of the Civil Service Regulations 

18 th September , 1897 — Transfer.— Mr. H O'Neill, Ranger, Second 
Grade, transferred from South Coimbatore to Nilgiris. To join after the 
expiry of his privilege leave. 


POSTING. 

22 nd September , No. 443. — 


J 

Name and designation 
of Officer. 

District. 

Nature of 
oharge. 

Remarks. 

1 

M. R. Ry. T. M. Nallas- 
w&mi Naidu Garu, 
Extra Assistant Con- 
servator of Forests, 
Seoond Grade. J 

Kistna 

Acting District 
Forest Offioer. 

During the abeenoe 
of Mr. A. W. Lueh- 
iogton on privilege 
leave, or uhtil fur- 
ther orders. 


APPOINTMENT. 
22nd September, 1897.— No. 444— 


Natae of 
Officer. 

Present grade. 


ASsiAaht Con- 
servator of For- 
ests, Second 

Grade, and act- 
ing in the First 
Grade. 


Grade to 
whioh 
promoted. 


Deputy Conser- 
vator of For- 
ests, Fourth 
Grade. 


Nature 

of pro- 
motion. 


Acting 




Remarks Showing 

of vac 
so. 


of Mr. G. Ho&Baift 
on furlough. The 
kStins appoint- 

80th, DtfoefiWff 


mum 


Mth September. 1897— No 442 —Mr. W, CJai 
l done4rvator of Forests is granted have on medibAl 
fooh&a, ^ith effect from lfcth July 1897, unto arti&e 
Senrioe Regulations. 


dTttwttfal 
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POSTING. 

25 th September, 1897.— No, 445. — 


No. 

Name and designa- 
tion of Offioer. 

Distriot, 

Nature of 
charge. 

Remarks. 

1 

Mr. F. 0. L. Cowley 
Brown, Acting 

Deputy Conserva- 
tor of Forests, 
4th Grade. 

South 

Coimba- 

tore. 

Aotlng. Dis- 
trict Forest 
Offioer. 

During the employment of Mr 
H. A. Gass as Conservator, 
or until further orders. 


80th September, 1897, — Promotion.— N. Swaminatha Iyar, Ranger, 
6th Grade, promoted to act as Ranger, 5th Grade, vice M. Balaji Sing on 
leave, with effect from 18th April 1897. 

8. — Bombay Gazette. 

11 th September, 1897.— No. 6820,— His Excellency the Governor 
in Council is pleased to confer upon Mr. Haripad Mitra, Extra Assistant 
Conservator of Forests and Divisional Forest Officer, Hyderabad, the 
powers mentioned in section 67 of the Indian Forest Act., No. VII of 
1878, as amended by Section 18 of Act. No. V of 1890. 

18*A September , 1897. — No, 6834. — His Excellency the Governor 
in Council is pleased to confer upon Mr. Ganesh Sakharam Hinge, Extra 
Assistant Conservator of Forests and Divisional Forest Officer, Nasik, 
the powers mentioned in Section 67 of the Indian Forest Act, No. VII 
of 1878, as amended by Section 13 of Act No. V of 1890. 

14 th September , 1897. — No. 6856. — Mr. H. W. Keys, Deputy 
Conservator of ForestB, Third grade, and Divisional Forest Officer, West 
Khandesh, is allowed privilege leave of absence for one month and 
eighteen days. 

14 th September , 1897.— No, 3984.— Messes. W. W, Drew and K. 
R. Bamanji respectively delivered over and received charge of the Ratna 
giri Forest Division on the forenoon of 8th September 1897. 

18 th September, 1897, — No. 7001. — His Excellency the Governor 
in Council is pleased to appoint Mr. Rustamji Hormasji Madan, L. O. E., 
(Bo.), to hold charge of the office of Divisional Forest Offioer, West 
Khandesh, in addition to his own duties, during the absenoe on leave of 
Mr. H. W. Keys or pending further orders. 

2 Ut September , 1897.— No. 1791.— Messrs. A. N. Master, L. O. R., 
Extra Assistant Conservator of Forests. Second grade, and J. Dodgson, 
Assistant Conservator of Forests, Second grade, respectively delivered 
over and received charge of the Central Thana Sub* Division Offioe on 
the 13th September 1897, in the afternoon 
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Mud September, 1897.— No 3928 —Messrs. H. W- Keys, Deputy 
Conservator of Forests, ard R. H Madan, extra Deputy Conservator of 
Forests, respectively delivered over and reoeived charge of the Divisional 
Forest Office, West Ehandesh, on the 16th September, 1697, afternoon. 

28fA September 1897. — No. 1890.— Messrs. J. Dodgson , Assistant 
Conservator of Forests, Second Grade, and V. M. Tilak, Extra Assistant 
Conservator of Forests, Third Qrade, respcetively delivered over and 
received charge of the Central Thana Sub-division Office on the 28th 
September 1897, in the forenoon. 

99th September , 1897. — No. 1890. Messrs. Dodgson, Assistant 
Conservator of Forests. Second Grade, and V. M. Tilak Extra Assistant 
Conservator of Forests, Third Grade, respectively delivered over and 
received charge of the Central Thana Sub-division Office on the 28th 
September 1897, in the forenoon. 

29 th September , 1897. — No. 7171. — Mr. C. Greatheed," Deputy 
Conservator of Forests, Second Grade, has been allowed by Her Majesty's 
Secretary of State for India to return to duty within the period of his 

leave. 

80 th September, 1897 — No. 3796 — Messrs. W E. Govande and 
A. N. Master, Extra Assistant Conservators respectively^ delivered over 
and received charge of the Sub-Division Forest Office, Satara, on the 
22nd September 1897, before noon. 

4. — Bengal Gazette. 

9th September , 1897. — No. 721 T. R. —Twenty days’* privilege 
leave, under article 291 of the Civil Service Regulations, is granted to 
jdr. J, W. A. Greive, Assistant Conservator of Forests, attached to the 
Singhbhnm Forest Division, with effect from the 14th September 1897, 
or from such subsequent date as he may avail himself of it. 

5. — N.-W. P. and Oudh Gazette. 


7 th September, 1897.— No. „ S4 |ro. The 8ervice8 of Colonel J. E, 
Campbell, I. S. C., late a Deputy Conservator of Forests, North-Wes» 
tern Provinces and Oudh, are re-placed at the disposal of the Govern- 
ment of India, Military Department, with effect from the 4th September 
1897, under the provision of Article 679 of Civil Service Regulations. 

) 5th September, 1897.— No. „“Sb. The nndermentioned Officer 
.as been granted by Her Majesty’s Secretary of State for India exten- 
sion of leave. 


Name. 

Service. 

Appointment. 

Period and nature of 
leave. 

Mr. J. S. Gamble 

Forest 

Conservator of 

Two mouths’ furlough. 


Forests 





ex**jw* 6 tttotr wwoui tttzsnrM 


tetA &pt«n&er, 1897 — No. Babn Raghn Nath Pafchr 

Extra Assistant Conservator of Forests, on return from leave, to be 
attached to the Direction Division of the Oudh Forest Circle as Working 
Plans Officer. 

6. — Punjab Gazetta 

4th September, 1897. — No. a ~ l^No. HT The following changes have 
taken place in the List of Forest Officers on the Associated Provinces 
irith effect from the dates specified against each : — 



Present grade. 


Grade to whioh 
promoted or 
reverted. 


With effect 
from 



Mr. 0. O. Hanson Officiating Depu- Assistant Con 1st July 1897 Consequent on 
ty Conservator, servator, 1st Mr. B. M Co- 

4th Grade. Grade. ven try's return 

from No r t h- 
We8tern Pro- 
vinces to Pun- 
jab with effect 
from 1st July 
1897. 

Mr. G. G, Min- Deputy Conser- Officiating Oon- 28rd June *97 Consequent on 
■liken. vator, 1st Grade. servator of Mr. Elliott's 

Forests. 


Mr. Biliott'a 
going on 3 
months* privil- 
ege leave from 
22nd June 'VJ 
(aftehicon). 


Mr. W. King . 


Mr. A T. 
Mclntlre 


Deputy Conser- Officiating Depu 23rd July *97 
Vator 2nd gradeJ ty Conservator, 

1st Grade. 

Deputy Conser- Officiating Depu 23rd July '97 
vator, 8rd grade ty Conservator, 

2nd Grade. 


Mr. A V. Monro Deputy Conser- Officiating Depn- 28rd July *97 Ditto, 
vator, 4th grade ty Conservator, 

3rd Grade. 

Mr. O. O. Hansen Assistant Con Officiating Depu- 23rd Jaly *97 Ditto, 
servator, 1 e t ty Conservator, 

Grade. .. 4th Grade. Consequent on 

Mr. E. M. Go- 

Mr. B. 0 Co Assistant Con- Officiating Dapu- 31st July *97 ventry's going 
v — t r y ... servator, 1 « t ty Conservator, On 8 ftf»ath# r 

Grade. 4th Grade. privilege leave 

from l«t Jaly 


Trvmm 







BXMAOtts man official a^zamte 


Wr 


V7ik September 1897. — No.— 463 _ The following ohiuraB 

1 1 1 • _ A, Li 23 

have taken place m the list of Forest Officers in the Associated Pro- 
vinpes with effect from the dates specified against each 


Names, 

Present Grade. 

Grade to which 
promoted or 
reverted. 

With efifeot 
from. 


M. E. A. Down 

Hr. H A. Hogh 
too _ 

Mr. A. W. Blunt 

Mr. A. St. V. 
Beechey 

Deputy Consei 
vator, 2nd grade 

Deputy Conser- 

vator, 3rd grade. 

Deputy Conser- 
vator, 4th grade. 

Provisional Ass- 

istant Conserve 
tor 1st Grade. 

Officiating Depu- 
ty Conservator, 
lBt Grade. 
Officiating Depu 

ty Conservator, 

2nd Grade. 
Officiating Depu- 

ty Conservator. 
3rd Grade. 
Officiating Depu- 

ty C'-rim i vator, 
4th Grade. 

9th Septem- 
ber 1897. 

Ditto. 

Ditto. 

Ditto. 

Consequent on 
Mr. P. 0. Le- 
marohend 
going on two 
months’ privil- 
ege leave from 
afternoon of 
9tb August 
1897. 


Erratum . — In Punjab Government Gazette Notification No. 86, dated 
the 80th of January 1895, read “4,312 " instead of “ 4,6l2 *' acres 
as the area disforested. 


7.— Central Provinces Gazette. 

1 tt September , 189. — No 127. — With the sanction of the Chief 
Commissioner, the resignation tendered by Mr. A. T. C. Howell, - Hanger 
2nd grade, attached to the Nimar Division, of his appointment in Go- 
vernment service, is accepted with effect from the afternoon of the 26th 
August 1897, at which rime he was relieved of his duties. 

2nd September { 1897* — No. 3982.— With reference to Order No. 
8813, dated the 19th ultimo, Mr. W. P. Thomas, Deputy Conservator 
of Iforeeta,, assumed, charge of bis duties at Jubbnlpcre on the foreman 
of the 13th idem. 

SfM September , 1897.— No. 401 1 —Privilege leave for 17 days, 
under' Article 2$1 of the Civil Service Regulations, is grafted to Mr, 

» Kumar Qhatterji, Extra- Assistant Conservator of.ForosMk* 
orest bivision, with effect from the 21st ultimo. 

’ 3”d September . 1 897 — No. 18— Messrs R H. Cofe and. QhjiM*- 
man, Vishwanath, Hangers in «he Mandla Division, are t^oftfgrred M • 
temporary measure to the Direction Division for the purpose of asaistiqg 
m the. fin a' preparation of the working-plans for the forests, of tfo 
Mandla D virioq. 

f >$*1 September, 1897.— No. 14 —Mr. R H. Cede. Ranger, Maadk, 
availed hi pi self, oq the forenoon of the 27 th August 11*97, of the pti- 
t^gels ova granted him fay Depar t mental Order No, 11, dated the Slat 
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8th 4 September 1897.— No. 4053. — Privilege leave for three months, 
under Articles 277 and 291 of the Civil Servioe Regulations, is granted 
to Mr. G. F. Taylor, Deputy Conservator of Forests,, Saugor Division, 
with effect from the 10 th instant, or the subsequent date on which be 
may avail himself of it. 

8 fA September , 1897. — No, 4053.— Mr H. E. Bartlett, Assistant 
Conservator of Forests and Divisional Forest Officer, Hoshangabad, is 
placed in charge of the Saugor Division, during the absence of Mr. G. F. 
Taylor, Deputy Conservator of Forests, or until further orders. 

8 tA September , 1897, — No. 4055. — Mr. M. Muttannah, Deputy 
Conservator of Forests, in charge of the Nimar Forest Division, is ap- 
pointed to hold charge of the Hoshangabad Forest Division in addition, 
during the deputation of Mr. H. E Bartlett, or until further orders. 

8th September 1897 — No. 4057. — Consequent on the retirement 
of Mr. Ahmad Ali, Extra Assistant Conservator of Forests, Berar, the 
Chief Commissioner is pleased to promote Mr, R. C. Thompson, Extra 
Assistant Conservator of Forests, 4 th grade, to be Extra- Assistant Con- 
servator of Forests, 3rd grade, sub, pro tem., with effect from the 1st 
April 1896. 

(Note.— This promotion is subject to the condition that Mr, Thompson 
passes the Examination in Vernacular by the Higher Standard in October next. 

8th September, 1897. — No. 4058. — Consequent on the appoint- 
ment of Messrs. C. K. Chatter ji and Mansukh Rai, Extra. Assistant Con- 
servators of Forests, 2nd grade, to fill appointments Nos 86 and 87 on 
the Imperial List, the Chief Comissioner is pleased to make the follow- 
ing promotions with effect from the 6 th June 1896 : — 

Mr. Ramchandra Krishna, Extra-Assistant Conservator of Forests, 
3rd grade, to be Extra-Assistant Conservator of Forests, 2nd 
grade. 

Mr. Mohammad Kadir Bakhsh, Extra-Assistant Conservator of 
Forests, 3rd grade, to be Exrta- Assistant Conservator of For- 
ests, 2 nd grade. 

8th September , 1897. — No. 5059. — The Chief Commissioner is 
pleased to appoint Mr. Narayan Pershad Bajpai, Forest Ranger, 2nd 
grade, to be an Extra- Assistant Conservator of Forests 4th grade, with 
efEect from the 6 th June 1896, to fill an existing vacancy. 

8th September 1897. — No, 17. — The privilege leave for 15 days 
granted to Mr. R. H. Cole, Ranger. 4th grade, Direction Division, by 
Department Order No. 11 , dated the 21 st August 1897, is extended by 
five days. 

8th September, 1897, — No. 18. — With reference to Departmental 
Order No. 10, dated the 16th August 1897, Mr. A. T. C. Howell, For- 
lest Ranger, 1st grade, Nimar Division, having returned from privilege 
eaveon the 26eh August 1697, in the forenoon, k the unexpired portion 
of his leave is hereby cancelled. 

13*A September 1897. — No. 4166. — Mr. A. St. V. Beechey, As- 
sistant Conservator of Forests, was placed on special duty in the Forest 
Divisional Office, Chanda, from the 1 7th to the 21 st November 1896. 

15eA September 1897 — No. 4210, — With reference to Notification 
No. 871 — 221-4F, dated the 8 th instant, of the Government of India, 
in the Revenue and Agricultural Department, Mr. W. P Thomas, 



S Qonservator of Forests, attached t» the Dfreetfen Dfviikfh on 
doiy 4 was relieved of hie duties at Jubbulpore on the afternoon W 
h ultimo. 

assumed charge of the office of Conservator, Southern Circle, 
from Mr. J. A: McK.ee, on the afternoon of the 1st instant* 

l&A S e ptemb er 1897. — No 19, — Privilege leave for Me month and 
thirteen days, under Article 291 of the Civil Servioe Regulations, is 
granted to Mr. R. N. Thompson, Ranger, 4th grade, Betul Forest 
Division, with effect from the 12th September 1897. 

Utiid September 1897. — No. 4263,— Erratum. —In Order No. 4058 
dated the 8th instant, for “Messrs. C. K. Chatterji and Mansnkh Rai, 
Extra- Assistant Conservators of Forests, 2nd grade,*’ read “ Messrs. 0, 
K, Chatterji and Mansukh Rai, Extra-Assistant Conservators of Forests, 
lft grade.” 

28 ik September 1897, — No. 4839. — With reference to Order No. 
4055, dated the 6th instant, Mr. H. E. Bartlett, Assistant Conservator 
Of Forests, and Mr M. Muttanah Extra Deputy Conservator of Forests 
respectively made over and assumed charge of the Hoshangabad Forest 
Division on the forenoon of the 9th idem. 

28 th September 1897.— No* 4840— Mr. G. P. Taylor, Deputy Con- 
servator of Forests, Saugor, availed himself, on the forenoon of the llth 
instant, of the three months’ privilege leave granted him by Order Na. 
4053, dated the 8th idem, making over oharge of the Saugor Fordtt 
Division to Mr. H. E. Bartlett, Assistant Conservator of Forests, 

80 a September 1897— No 4350— Mr. N..C. McLeod, Extra- 
Assistant Conservator of Forests, 2nd grade, BilaSpur, has been plaoedl 
qn special famine duty in that district. 

He assumed charge of his duties on the forenoon of the 24th June 
L897. 

loth September 1897.— No. 4374.— Mr. Ramchandra Krishna, 
Extra Assistant Conservator of Forests, was attached to the Direction 
Division, Nagpur, on speoial duty, from the 21st to the 23rd Marfth last 
both days inolusive. 

2M September 1897.— No. 20— The privilege leave for three 
months granted to Ilahidad Khan, Officiating Forest Ranger, 5th grade, 
by Departmental Order No. 7, dated the 28rd July 1897, is commoted Af 
leave on medical certificate under Article 843 of the Civil Servioe Regula- 
tions and is extended by two months. 

GltXTVl. 


87«* Augvt 1897.— N.. 28 — Mr. W. B. French, Itott 
Hbfo&t Rfftger, 3rd grade, reported his arrival atRangooA m II 
qf tfo Ifith Jtfly 1897 and took charge of the Mogaun| it . 

Uim Division from Mr, T. W. Forester, Supernumerary Extri 
Mitt conservator of Forests, on the afternoon of the llth AugOft 

led September 1897— No. 807— Meew* O. V?. p. Aajtr mnM 
0* 8. Rogers are promoted from the 4th t6 the 3rd grade Of mMSM 
AMMdnt COMertators of Forests. M 

§ ft mpkmher 1897. — No. 308.— (hi htt return Item UkH Hi. II 
M. Hodgson, Deputy Conservator Of Forests, id posted to U 

[Assistant to the Conservators, Eastern and Western Circles. 


EXTRACTS FROM OFFICIAL CASSETTES. 


Mii 

ItK September 1897. — No. 309. — Mr. H. Jackson, Deputy Conser- 
vator of Forests, has been permitted by Her Majesty's Secretary of 
State for India to return to duty within the period of his leave. 

9 th September 1897. — No. 310.— The following temporary altera* 
tions in rank are ordered in the Forest Department 

(1) With effect from the 16th June 1897, consequent on the 

departure on privilege leave of Mr. E. S. Oarr, Deputy 
Conservator. 

Mr. J. Copeland, Deputy Conservator, 2nd grade, to 
officiate as Deputy Conservator, 1st grade. 

Mr. Q. Carter, Deputy Conservator, 3rd grade, to offioiate 
as Deputy Conservator 2nd grade. 

Mr. C. B. Smales, Assistant Conservator, 1st grade 
(officiating Deputy Conservator, 4th grade), to offici- 
ate as Deputy Conservator, 8rd grade. 

(2) With effect from the 22nd August 1897, consequent on the 
return of Mr, H. Calthrop from privilege leave. 

Mr. Q. Carter, Officiating Deputy Conservator, 2nd grade, 
to revert to his substantive appointment, 

10 th September 1897. — No. 315. — E. M. Buchanan, Extra Deputy 
Conservator of Forests, was placed on special duty in Rangoon from the 
23rd June to the 2nd July 1897, both days inclusive. 

13 th September 1897.— No. 25. — With reference to Revenue De- 
partment Notification No. 308 (Forests), dated the 6th September 1897, 
Mr. C. M. Hodgson, Deputy Conservator of Forests, assumed charge of 
his duties as Personal Assistant to the Conservators of Forests, Eastern 
and Western Circles, on the afternoon of the 9th September 1897. 

21 st September 1897. — No. 322. — Mr. A.M. Burn-Murdoch, Deputy 
Conservator of Forests, is transferred from Toungoo and posted to the 
charge of the Prome Forest Division. 

Mr. Burn-Murdoch will oontinue to hold oharge of the Working 
Plans Division, Tenasserim Circle, in addition to his other duties. 

No, 323.— On return from furlough Mr. H. Jackson, Deputy Con- 
servator of Forests, is posted to the charge of the Lower Chinddwin 
Forest division. 

No. 824. — On return from privilege leave Mr. E. S. Oarr, Deputy 
Conservator of Forests, is posted to the charge of the Bhamo forest 
division. 

No. 325, — On being relieved by Mr. Jackson, Mr. 8. Oarr, Deputy 
Conservator of Forests, will oontinne in charge of the Pyinmana Work- 
ing Plans division, 

27 th September , 1897. — No. 24, — With refeienoe to Revenue De- 
partment Notification No. 308 (Forests), dated the 6th September 1 897«. 
Mr. C. M. Hodgson, Deputy Conservator of Forests, reported his arrival 
at Mandalay on the afternoon of the 9th September 1897, for the assump- 
tion of his duties as Personal Assistant to Conservator of Forests 
Eastern and Western Circles. 

27 th September, 1897. — No. 25.— Mr. C. M. Hodgson, Deputy 
Conservator of Forests, assumed charge of the Direction Division, Eastern 
Circle, on the noon of the 27th September 1897* 



fcriflUOTS FBOM OFFICIAL GAZETTES. 


Icix 


9 — Assam Gazette 


2nd September , 1897 .—No. 6089G, — Mr. H. G. Young, Deputy 
Conservator of Forests, in charge of the Lakhimpur Forest Division, is 

S ilaced in charge of the Sibsagar Forest Division, in addition to his own 
utiea, until further orders. 

24 th September, 1897.-— No. 6750G, — Privilege leave of absence 
for one month and fifteen days, ’under article 291 of the Civil Servioe 
Regulations, is granted to Babu Tara Kisor Gupta, Extra Assistant 
Conservator of Forests, in charge of the Nowgong Forest Division, with 
effect from the 1st October 1897, or the subsequent date on which he may 
avail himself of it. 

24 th September, 1897.— No- 6751 G.— Mr. D. P Copeland, Deputy 
Conservator of Forests, in charge of the Darrang Forest Division, is 
placed in charge of the Nowgong Forest Division, in addition to his own 
duties, during the absence on leave of Babu Tara Kisor Gupta, or until 
further orders. 


10 — Hyderabad Residency Gazette. 


6rd September , 1897.— No. 237. With reference to Residency Orders 
Notification No. 206, dated the 28th July 1997 it is notified that Mr. B. 
Bbukan, Extra Assistant Conservator of Forests, on being relieved of the 
charge of the Buldana Division on the afternoon of the 11th June 1897, 
was attached to the Direction Division from the 16th to the 24th June 
1897, on the afternoon of which latter date he assumed charge of the 
Amraoti Division. 


27th September, 1897.— No. 261.— The Resident is plowed to 
make the following promotions consequent on the appointment of Messrs. 
0. K. Chatterii and Mansukh Rai, Extra Assistant Conservator of For- 
asts, 1st grade, to fill appointments Nos. 86 on the Impenal List Mid 
with reference to Notification No 4058 , dated the 8th September 1 89 7, 
published at page 195 of Part 11 of the Central Province, Otuctte 
dated the 11th September 1897 : — 

Mr. Srinivaaalu Naidu. Extra Assistant Conservator of POTests, 4ft 
grada, to be Extra Assistant Conservator of Forests, 8rd grade, with 
effect from the 6th June 8897. , 

«.L K Martin Extra Assistant Conservator of Forest* 4th 

S&& sxsrrj Mttsue 

promotion. 


11 — Mysore gazette. 

10rt September M 9 7 t ~^f ' F o JStT"^ S^cif 7 dhrtri£ 

A^r^nX:r;the or sht:g. w. **■» »■* 

7SS.lt. orders of the Deputy Commissioner. 



c 


Extracts motf official gazettes. 


10*A September 1897— No. 2754.— Ft. F. 1-96. — Under Article 
|72 of the Mysore Service Regulations, Mr. P E. Beraon Sub-Assis- 
tant Conservator of Forests attached to the Shimoga district, was 
granted oasual leave of absence for six days from the 26th August 
1897. 

18 th September 1897. — No 3021.— Ft. F> 7-96 — Under Article 
171 of the Mysore Service Regulations, Mr, J J. Monteiro, Extra Assistant 
Conservator of Forests, Sorab Range, Shimoga district, was granted 
casual leave of absence for five days with effect from the 25th August 
1897. 

27 th September 1897.— 3342.— Et. F. 62-95. — Under Article 171 
of the Mysore Service Regulations, Mr M G. Rama Rao, Officiating 
Assistant Conservator of Forests, Mysore District, waB granted casnal 
eave of absence for four days with effect from the 8th instant. 

September 1897, No. 8366 — Ft. f 27-9.'. — The following 
transfers of Deputy Conservators of Forests are ordered : — 

Mr, C. Narain Rao, from Shimoga to Mysore 
Mr. T. Abdul Karim, from Mysore to Shimoga. 



VIII— EXTRACTS FROM OFFICIAL GAZETTES. . 
1. — Gazette of India. — Nil, 

2 — Madras Gazette. 

2nd October 1897, — No 468, 


No. 

Name of Officers. 

Present grade. 

Grade to 
which 
promoted. 

Nature of 
promotion. 

Remarks 
showing oaute 

vacancy, Jto. 

1 

M. R Ry. C. M. 

M aduranay agam 
Pillai Avargal 

Ranger, 1st 
Grade Cen- 
tral Circle. 

Extra Assis- 
tant Conser- 
vator of 1 
Forests 4th 
Grade 

Aotlng. ... 

During the 
absence of Mr.' 
W. Carroll on 
leave, or until 
further orders. 


11 th October 1897. — No. 478. 


Name of officer. 

Preeent grade 

Grade to 
which 
promoted 

Natnre of 
promotion. 

Remarks show- 
ing cause of 
vacancy, Ac. 

Mr. F. C. L. Cowley- 
Brown. 

Assistant Conser- 
vator of Forests, 
1st Grade, and 
Ag. Dy. Conser- 
vator 4th Grade. 

Dy. Con- 
servator 
of Forests 
4th Grade. 

Permanent 

In the vacancy 
caused by the re- 
tirement of Mr. 
J. H. B. Broug- 
ham and by tbs 
promotion of Mr. 
P. M . Lnihlngton 
to the 3rd Grads. 


11 th October 1897.— Departmental Examination , — The following 
candidates have passed the Departmental Examination held on 19th July, 
1897 in the subjects mentioned against each : — 

1. M. Kissen Sing .. Forest Act & Rules, Code and Aeoouata. 

2. D, Ramamurti ... Code and Accounts. 

3. A. Peterson ... Forest Act & Rules, Code and Aoooosta. 

4. V. 8. Subramania Iyer Code and Accounts. 

6. N, Nagayacharlu ... Forest Act & Rules, Code and Aeoonata. 

6, V. Narayana Iyer ... Forest Act and Rules. 

7! C. A. Natesa Iyer ... Do. 

* A.’HB. flanumanthu ... Code and Accounts, 

'« ■§. g. Subba Row ... Forest Act and Rules. 

17th October 1897.— Leave— Mr. W. ** Newman, Ranger, Godavari 
District, is granted privilege leave of absence for three months, with offset 
from the date of relief. 




EXTRACTS FROM OFFICIAL GAZETTES 


cii 


22nd October 1897.— No. 489.— 


Name and designation of 
Offioer. 

District, | 

Nature of 
charge 

Remarks. 

Ur, H. F. A. Wood, Aaais- 
t&nt Conservator of 
Foreete, 1st Grade, and 
Anting Deputy Conserva- 
tor of Forests, 4th Grade. 

Madura 

To do duty un- 
der the orders of 
the District For- 
est Officer. 

i 

On relief by Mr. 
B. J. A. Porter. 


26 th October 1897. — No. 486, — Mr C. D. McArthy, District Forest 
Officer, North Arcot, is granted privilege leave for one month and twelve 
days, with effect from or after the 8th November 1897, under article 291 
of the Civil Service Regulations. 

* 29fA October 1897 — No. 491. — Mr H. H. Ward, Extra Assistant 
Conservator of Forests, Godavari, is granted privilege leave for two months 
with effect from or after the 1st November 1897, under article 291 of 
the Civil Service Regulations. 

8. — Bombay Gazette. 

1st October 1897.— No. 3815. — Messrs. V. M. Tilak and W. R. 
Govande, Extra Assistant Conservators, repectivdy delivered over and 
received charge of the Sub-division Forest Office, Poona, on the 25th 
September, 1897, in the afternoon. 

4 tk October 1897, — No. 7318. — Mr. R. C. Wroughton, Conservator 
of Forests, N. C., is allowed privilege leave of absence for three months. 

1 \th October 1897. — No. 7446 — His Excellency the Governor in 
Council is pleased to make the following appointments : — 

Mr. C. Greatheed, on return from leave, to be Divisional Forest 
Officer, Ahmednagar. 

Mr, W. F. D. Fisher lo be Working Plans Officer, Northern Circle. 
Mr. G. P. Millett, on relief, to be Divisional Forest Officer, Nasik. 
Mr. D A Thomson to be Divisional Forest Officer, Surat. 

13tA October 1897 — No 7501. — His Excellency the Governor in 
Council is pleased to appoint Mr. S. Hornidge, A . M I. C, E., on relief 
by Mr. Greatheed, to be Divisional Forest Officer, Sholapur. 

28 rd October 1897. — No 7807.4 — Mr. Savalaram Balwant Ranade. 
Sab-Divisional Forest Officer, Panch Mahals, passed an examination in 
Gujarati according to the Lower Standard on the 6th October, 1897. 

Mr. E M. Hodgson, Assistant Conservator of Forests, Poona, pass- 
ed an examination in Marathi according to the Lower Standard on the 
6th October, 1897. 

Mr. D. A* Thomson, Assistant Conservator of Forests, N. D. 
Kanara, passed an examination in Kanarese acoording to the Higher 
Standard on the 6th October, 1897. 

23rd October 1897 — No. 7828 — Hie Excellency the Governor in 
Council is pleased to make the following appointments : — 
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Mr. P. B. Dasai to act as Conservator of Forests, Second Grade, 
daring the absence of Mr, W rough ton on leave 

Mr. W. G Betham to act as Conservator of Forests, Third Grade 
daring the same period* 

4. — Bengal Gazette. 

29 th October 1897.— No. 3189,— Mr E. P, Stebbing, Officiating 
Assistant Conservator of Forests, 1st grade, having availed himself of the 
three months’ privilege leave granted him in Notification No 2576 For., 
d ted the 24th August, 1897 with effect from the 6th September, 1897 9 
the following temporary promotion is made: — 

Mr. H. A. Farrington, Assistant Conservator, 2nd grade, to officiate 
in the 1st grade of Assistant Conservators of Forests, 

5. — N.-W. P. and Oudh Gazette. 


6th October 1897.— No Mr. A. G. Hobart-Hampden, Deputy 

Conservator of Forests, Ganges Division Central Forest Circle, furlough 
out of India for two years with effect from the date on whioh he is relieved 
by Mr Lovegrove. 

6 th October 1897. — No 283 L* Babu Nand Mai, Extra Assistant 

11-86 o 

Conservator of Forests, on return from privilege leave, to the Gorakhpur 
Division as a temporary measure, 

6th October 1897. — No ms* ^ Mr, B. A. Rebsoh, Deputy Cower- 
vator of Forests, on return from leave, to the Kumaun Division. 

6 th October 1897.— No. With effect from the 1st September, 

1897 

Pandit Sadanand Gairola, Extra Assistant Conservator of Forests, 
grd Grade, Svb-pro-tem, to be confirmed in that grade. 

6th October 1897.— No. 2826 •- With effect from the 1st September, 


1897. 


Mr. E. L, Haslett, Extra Assistant Conservator of Forests, from the 
8rd to the 4th grade. 

6 th October 1897.— No. Pandit Rama Dat, Extra Assistant 

Conservator of Forests, from the JaunBar to the Garhwal Division. 

6th October 1897— No. Mr. W. A. B Doxat, Ah 

'Conservator of Forests, form the Garhwal to the Bahraich Division. 


6th October 1897 —No. jgjys Babu Nand Mai, Extra Assistant 
Conservator of Forests, from th. florakhpnr to the Kumaun Division. 

6th October 1897.— No. rusi Mr F - F - R Ohauner, Assistant 
Conservator of Forests, from the Kumaun to the Kheri Division. 

6th October 1897.— No Mr. B. 0. Milward, Assistant Cm- 

servator of Forests on being relieved by Mr Bebsoh, from the ohauft of 
Hi Sarnann Division, to the charge of the Debra Don Division. 



Olv EXTRACTS FBOM OFFICIAL GAZETTES 

6*A October 1897.— No n^-g Mr, W. H. Lovegrove, Deputy Con- 
•arvator of Forests, on being relieved by Mr. Milward, from the Dehra 
Dun to the Ganges Division, 

1KA October 18 97.— No. Mr. E. L. Haslett, Extra Assistant 

Conservator of Forests, from the Jannsar to the Naini Tal Forest 
Division. 

1 6th October 1897.— No. Notifications Nos. and 

Ho. dated 6th October, 1897, transferring Pandit Rama Dat and 

Ifr. Doxat, are hereby oancelled. 


6.— Punjab Gazette. 


1 at October 1897. — No. a “ l. No. 28 ■ — The following changes have 
taken place in the list of Forest Officers on the Associated Provinces 
with effect from the date specified against each : — 


Name. 

Present Grade. 

Grade to which pro- 
moted or reverted, 

With effeot 
from. 

Remarks, 

Mr. St. V. 
Beebhy ... 

Mr. W. 

Hayes ... 

Assistant Con- 
servator 2nd 
Grade. 

Assistant Con- 
servator 2nd 
Grade, 

Sub. Pro tom. Assis- 
tant Conservator, 
1st Grade. 

Officiating Assistant 
Conservator, 1st 

Grade. 

5th July, 
1807 ... 

14th July, 
1897 ... 

To fill up an 
existing va- 
oancy. 

Consequent on 
Mr. Somers 
Smith officiat- 
ing in 4th 
Grade of De- 
puty Conser- 
vators. 


7th October 1897.— No ‘xiTn^Tm The following changes have 
taken place in the list of Forest Officers in the Associated Provinces with 
effect irom the dates specified against each : — 


Name. 


Mr. a. G. 

Iflnntkrt. 

Ht. J. H. 

Laoe 

-.Mr.' F. a 

Blake ... 

Mr. C. 8omon|' 
Smith ... 

- Mr. a 11. 


Present Grade. 


Officiating j 
tor. 9rd G: 


frade. 


Officiating Deputy 
Conservator, 1st 
Grads. 

Officiating Deputy 
Conservator, find 
Grads. 

Officiating Deputy 
Conservator, 3rd 
Grade. 

Officiating Deputy 
Conservator, 4 1 fa 


Grade to which 
promoted or 
reverted 


Deputy Conser- 
vator, 1st Grade 
Deputy Conser- 
vator, 2nd Grade. 

Deputy Censer- 
vwtor, 3rd Grade.] 

Provisional De- 
puty Conserva- 
tor, 4th Grade. , 
Provisional Assis- 
|tant Conservator, 
1st Grade. 


23rd Septem- 
ber, 1697. 


With effeot 
from. 


Ditto. 


Ditto. 


Ditto, 


Ditto. 


Rihaizi 


Consequent 
on the return 
of Mr. C. F, 
Elliott from 
privilege 


- sal 
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8<A October 1897. — No.-j-jj; N j-^r. — The following charges hav e 
taken place in the list of Forest Officers in the Associated Provinces 
with effect from the dates specified against each 


Name, 

Present Grade. 

Grade to which pro- 
moted or reverted. 

With effect 
from 

RftMABU. 

E, A. Down 

Deputy Conservator, 

Officiating Deputy 

7 th Sep- 

Consequent 


2nd Grade 

Conservator, 1 s t 
Grade. 

tember 

1897. 

on the re- 
tirement 

L. G. Smith 

Sub prottm. Deputy 
Conservator, 2nd 
Grade 

Deputy Conservator, 
2nd Grade (perman- 
ent) 

Ditto. 

of Mr. E. 
Dobbs 
from the 

F. S. Barker 

Officiating Deputy 
Conservator, 2nd 
Grade. 

Sub pro tom. Deputy 
Conservator, 2nd 
Grade, 

Ditto. 

servioe. 

H. A. 

Hoghton 

Deputy Conservator, 
3rd Grade. 

Officiating Deputy 
Conservator, 2nd 
Grade 

Ditto. 


F, C. Hioks 

Sub. pro tern. Deputy 
Conservator, 4th 
Grade. 

l)e| ufcy Conservator, 
3rd Grade (perman- 
ent). 

Ditto. 


A, E. Lowrie 

Ofhoiating Deputy 
Conservator, 3rd 

Sub pro tem Deputy 
Conservator, 3rd 
Grade. 

Ditto. 


A. W. Blunt 

Deputy Conservator, 
4th Grade. 

Officiating Deputy 
Conservator, 3rd 
Grade. 

Ditto. 


A. M. F. 
C&ooia 

Sub. pro tern Deputy 
Conservator, 4th 

Deputy Conservator, 
4tb Grade (perman- 

Ditto. 



<?. Somers 
Smith ... 

A. H. V. 
Beeohy ... 


Grade. 

Officiating Deputy 
1 Conservator, 4th 
I Grade. 

Sub. pro tern. Assis- 
tant Conservator, 
1st Grade. 


c. M. MoCrie 


Officiating Assistant 
Conservator, 1st 
Grade. 


ent). 

Sub pro tern. Deputy 
Conservator, 4th 
Grade 

Assistant Conserva- 
tor, 1st Grade (per- 
manent), and Officia- 
ting Deputy Coneer 
valor, 4th Grade. 
Sub. pro trm Assis- 
tant Conservator, 
1st Grade. 


8tA October 1897.-No. x —The following chugu b*’* 

taken place in the list of Forest Officers in the Associated ProTineea with 
effect from the dates specified against each : — 


Present Grade. 


Grade to which pro- iWith eff< 
n oted or reverted. from. 


J. He Laos 


Deputy Conservator, Officiating Deputy 9th flsp 
2nd Grade, Conservator, lat t ember 


F. G. Hicks Dsputy Conservator, Officiating 
3rd Grade Coneervat 


Sub .pro tern Deputy 
Conservator, 4 t ft 
Grade 

Sob. pro tom. As*u- 


(ZZZSvr. 1st 
Grade. 

Officiating Deputy 
Conservator, 2nd 
Grade. 

Officiating Deputy 
Conservator, 3rd 
Grade. 


urtae _ 

Bab, pro tom. Assis- Offic i a tin g Deputy 
tant Oosaervaftor, OssssrvMst^ *t» 


1st Grade. 
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lOtA October 1897. — No. . — Mr. G. G Minniken Deputy 

L. N. 27 ( 

Conservator of Forests is appointed Political Assistant to the Super- 
intendent of H ill States, Simla with effect from the afternoon of the 
15th September 1897, in place of Mr. G. S. Hart, transferred, 

lOtA October 1897. — No. — — . — Mr, G. G. Minniken. Offi- 

. A. L, No. 28 * 

dating Conservator of Forests, Punjab, took over charge of the 
Bashar Forest Division at Simla, in addition to his own duties, on 
the afternoon of the 15th September 1897 relieving Mr. G, S. Hart, 
Deputy Conservator of Forests, transferred to officiate as Assistant 
Inspector-General of Forests and Superindent of Working Plans. 

14 th October 1897 — No. aT^No 2 9 ~^^ e changes have 

taken place in the list of Forest Officers in the Associated Provinces 
with effeot from the dates specified against eaoh 


Name. 

Present Grade. 

Grade to which 
promoted or 
reverted. 

With offset 
from 

Rkmimii, 

Mr. J. A Laos 

Deputy Conser- 
vator, 2nd Grade. 

Officiating De- 

2nd Oot. 1867 

Consequent on Mr. 


puty Conserva- 
tor, 1st Grade. 

1 

Thomas promo* 
tion to Officiating 
Conservator of 
Forests vice Mr. 
McKee on three 

Mr. F. 0. 

Deputy Conser- 
vator, 3rd Orade 

Officiating De- 

Ditto- 

months’ privilege 

Hiok*. ... 

puty Conserva- 
tor. 2nd Grade 


leave irom Sep- 
tember 1st 1897* 

Mr. C. Som- 
ers Smith 

Provisional De- 
puty Conser v a- 
tor, 4th Grade. 

Officiating De- 
puty Conserva- 
tor, 3rd Grade, 

Ditto. 


Mr. 0. M. 
MoCrie ... 

Provisional Assis- 
tant Conservator. 
1st Grade, 

Officiating De 
pnty Conserva- 
tor, 4th Grade. 

Ditto. 



lfifA October 1897. — No. — . ■■■ — Promotion . — Mr. 0. M. Mo- 

A. L. No 80. 

One having passsd in all subjects prescribed by Section 72 of Forest 
Department Code, is promoted to Officiating Assistant Conservator, 1st 
Grade, with effect from the 7th September 1897, the date on whioh he 
passed his examinations! to fill an existing vacancy. 








Extracts from official gazettes. cvii 

22nd October 1897. — No. "i/no. si.' " The following changes have 
taken place in the list of Forest Officers in the Associated Provinces, with 
effect from the dates specified against each : 


Present Grade to which With effect 
Grade. promoted or from, 
reverted. 

Mr. C. M. MoCrie Officiating De- Provisional As- 11th Octo- 
puty Conser- sistant Con- her 1897. 
vator, 4th servator 1st 
Grade. Grade. 

Mr. A. E. Lowrie Provisional Officiating De- Ditto ... 

Deputy Con* puty Conser- 
servator, 3rd vator 2nd 
Grade. Grade. 

Mr. E. M. Coventry Officiating De- Officiating De- Ditto ... 

puty Conser- puty Conser- 
vator, 4th vator, 3id 
Grade. Grade, 

Mr. 0. M. MoCrie Provisional Officiating De- Ditto ... 

Assistant Con- puty Conser- 
servator, 1st vator, 4th 
Grade. Grade. 


29tA October 1897 — Addendum — To Punjab Government Notifica- 
tion No. a. L , 5 yo. 26 ' t dated 8th October 1897, add the following » 

“ ThU Notification is published in super session of Notification 
Mo. A. l ?L ~ , 22 !7th September 1897. 

7. — Central Provinces Gazette. 

1st October 1897. — No. 4892 —Privilege leave for 28 days is grant- 
ed to Mr, F. O. Lemarchand, Deputy Conservator of Forests, Chanda, 
in extension of the two months’ privilege leave granted him by Order 
No. 3462, dated the 20th July, 1897. 

7<A Octobet' 1897.— No. 21.— Shyam Sundar Lai, Forest Banger, 
6th grade, in the Hoshangabad Forest Division, is granted fifteen days* 
privilege leave, under Article 29 1 of the Civil Service Regulations, with 
effect from the 16th October, 1897. 

12 th October 1897.— No 22,— Privilege leave for one month and 
fifteen days under Article 291 of the Civil Service Regulations, is granted 
to Jairam Raghunath, Ranger, 5th grade, Permanent Establishment, 
Mandla Forest Division, with effect from the 20th October, 1897, or such 
subsequent date as he may be permitted to avail himself of it. 

14«A October 1897.— No. 4531.— Dr, E, Dobbs, Deputy Conserve 
tor of Forests, having been declared unfit for further service by s Medical 
Board, was permitted, in anticipation of the sanction of the Government 
of India, to retire from the service on the forenoon of the 7th September 
1897, making over charge of the Nagpur- Wardha Division to Mr. C. K. 
Ghattexjee, Extra-Assistant Conservator of Forests. 


Rxmabxs. 


Consequent en the 
return of Mr. B. 
M. Coventry from 
three months' 
privilege leave on 
afternoon of 8th 
October 1807. 
Consequent on 
Mr G. F. 
Taylor going 
on three 
month*’ privi- 
lege leave from 
forenonof 11th 
Septr. 1897. 
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Mr. 0. K. Chatterjee, will, until further orders, hold charge of the 
Najnmr-WardhA Division in addition to the charge of the Bhandara For- 
est Division. 

14th October 1807.— No. 28.— In consequence of the re-organisation 
of the Subordinate Forest Establishment recently sanctioned by the 
Government of India in their letter No. JL21—F. of the 25th January, 
1897, the following promotions and appointments are ordered with effect 
from the 1st January, 1897, with the Chief Commissioner’s previous 
sanction : — 



Gbadi. 



Nature of 
promotion and 
other remarks. 

Emu. 

From 

To 

Circle. 


Mr. Syed All 

Mttfctaki .. 
„ Naxain Perahad 

2nd grade on Ra 120 

2nd grade on Ra 125 

Northern Oliclo 

Substantive 

(Seconded.) 

Substantive. 

Do do 

Do do .. 

Southern 

do 

Howell 

Do do (aub. 

pm tem ) 

Do do 

Northern 

do 

Do 

„ W. Q. Gilmore.. 

3rd grade on Ra 100 
Do do (aub. 

pro tem . 

Do do . . 

Southern 

do 

Sub. pro tem. 

„ Genga Perahad 

8rd grade on Ra 100 

Do 

do 

Substantive. 

„ I.BfaMUBM .. 

4th grade on Ra 80 

Do do 

Do do . . 

Do 

do 

Do 

H A. Hunt 

Do do .. 

Do 

do 

Substantive 
(Seconded ) 

u A. Fonnuawamy 

Do do 

Do do . . 

Do 

do 

Substantive. 

FaiaBakah .. 

Do do 

Do do .. 

Northern 

do 

Sub pro tarn. 

.. Amrtt Lai 

Do do 

Do do . . 

Do 

do 

Substantive. 

Chatter jee . . 





Substantive. 

„ D. N. Avaaia . 

Do do (Bub 

pro tem ) 

4th grade on Ra 80 

Southern 

do 

„ Ohhoga Lai 

Do do (offi- 

ciating). 
6th grade on Ra 00 
Do do 

Do do . . 

Do 

do 

Do 

lt J. F. Anthony , 

Do do . . 

Northern 

do 

Do 

1 , P. Bhankaraath 1 

Do do .. 

Do 

do 

Do 

„ J. D. St Jouph 

Do do 

Do do .. 

Do 

do 

Do 

„ Govind Rao 

Do do Ra 70 

Do do . . 

Southern 

do 

Sub. pro Um, 

ToUy 

Gaurl Shankar 

Do Ra 60 .. 

Do do . . 

Northern 

do 

Do 

» Bhaya Lai 

0th grade on Ra 60 

5th grade on Ra 00 

Do 

do 

Substantive. 

Dubev 

„ D. Baja Rao . . 

Do do 

Do do 

Southern 

do 

Do 

„ K. Rama Rao . . 

Do do 

Do do . . 

Do 

do 

Sub.^re tem. 

tl F. J. Langhome 

Do do 

Do do . . 

Do 

do 

„ Vlnayak Chlm- 

Do do (aub. 

6th grade on Ra 50 

Northern 

do 

Substantive, 

najl Bhogwat.. 
,, 0.0. Gilmore . . 

pro tem.) 
Do do (tem- 

i 

Do do . . 

Southern 

do 

Substantive 

„ 8. N, Chatteijee 

do r*s« 

Do do .. 

Northern 

do 

(Seoonded). 

Substantive 

„E.A Rooke .. 

Do do (do) 

Do do .. 

Southern 

do 

Do 

,, Ofclntamau 

Do do (do) 

Do do . 

Northern 

do ' 

Do 

Vtohwanath 

Sarwate 




M Jalram Raghu* 

Do do (do) 

Do do .. 

Do 

do 

Bub, p’Vtem. 

,i Zhakor Perahad 

Stb grade on 

Ra 00 (do) 

Do do .. 

Do 

do 

Do 
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No 24, — In consequence of the re-organization of the Subordinate 
Forest Establishment recently sanctioned by the Government of India in 
their letter No. -HL^F of the 25ih January 1897, the following 
tiors and appointments are ordered with effect from the 1st March, 1897, 
with the Chief Commissioner's previous sanction 



Mr. Naraln Perehad 2nd grade on Re 125 


„ Ganga Perahad 
„ I. Bhama Rao . . 
„ A. Hunt 

i, A. Ponnuewamy 


„ Aoarlt Lai 
Ohatterjee 
m F.W. Wightman 
„ D. N. A vasia . 

„ J. P Anthony 
„ P. Shankar nath 
„ Bhagwant 
Naraln Doalipende 
„ R. H Oole .. 
n Gorlnd Rao 
Tolar 

m Gaurl Shankar 
M D. Raja Rao .. 
M K. Rama Rao .. 

4, F, J. Langhorne 
a R. R« Thatnpaon 
m Bhaya Lai Dubey 
ii Mtuittn PitihAd 
* N. €. Ghattwje# 
Z XNnfcar Vtabnu 
FWbJiw 

m Ohlm. 

naJlMhegwat 


Srd grade on R* 100 
Do do 

Do do 

Do do 

Do do (eub 

pro torn.) 
Do do 

4th grade on Re 80 
Do do 

Do do 

Do do 

5th grade on Re 00 

Do do 

4th grade on Re B0 
(eub pio tout.) 

Do do 

ftth grade on Re 00 
Do do (eub 

pro Urn ) 
Do do 

Do do 

Do do 

Do do 

0th grade on Re 60 


let grade on Re 160 Southern Circl 
Do do Do do 

2nd grade on Re 125 Do do 
Do do . . Do do 

Do do .. Do do 

Do do Do do 

8rd grade on Re 100 Northern do 


Do do . - 
4th grade on Re 80 


do .. 'Do do 

do . . Southern do 
do . . Do do 

do .. Northern do 
do Do do 


„ A N. GheWerJee Do do 

. A. Roohe .. Do do 

CLlntcaan Vtah- Do do 

wanath Banrate , , 

n^hlna Raghu* Do do (eub 

:SSSTSS:: 


Bubitanttve, 

Da 

Do 

Do 

8<lb /re to*,, 
{Seconded) 
Sob pro um, 

Bw k eta n Ro* 


Sub jgo tom. 
Substantive. 


Do do 
Southern do 

Northern do 
Southern do 
Do do 

Do do 
Northern do 
Do do 
Southern do 

K £ 


Nnttwra do 

Do «P 
Do do 


"ISSSBti 

Sob p** Um* 


SoModtvh 

Wsut 
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No. 25. — The following changes have taken place in the list of For- 
est Rangers in the Central Provinces with effect from the dates specified 
against each : — 


Name. 

Present grade. 

Grade to which 
promoted. 

With offeot 
from— 

Remarks. 

Mr. A. T. 0. Howell 

„ B. R. Parsons 
„ Ohhoga La) .. 

„ W, J. Anthony 
„ Chan shy am 
Parohad 

„ Shy&m Sundar 
„ Ohlntaman Vi- 
■hwanath Bar- 
vate 

„ W. G. Blaney 
„ Thakur Pafshad 
„ Mathura Par. 
•had 

„ Dlnkar Vishnu 
Paranjpe 

„ Jairam Raghu- 
nath 

„ Bhyam Sundar 
A. Hunt .. 

u J. T. Anthony 
,. N, C. Ohattei jee 
,, Matadln Dub© 

2nd grade 

Brd grade 

4th grade 

6th grade 

Do 

Sub pro tern. 6th grade 
Do Sth grade 

6th grade 

Sub pro lem. 6th grade 
Do 4th grade 

6th grade \ 

Sub pro tem. 5th grade 

6th grade 

Sub pi o tem. 2nd grade 

Do 8rd grade 

Do 4th grade 

Do 6th grade 

Subaru tem. 1st grade 

Do 2nd do 

Do Sid do 

Do 4 th do 

Do 6th do 

Confirmed Cth do 
Do 6th do 

Bub pro tem. do do 
Confirmed 6th do 
Do 4th do 

Bub pro tem. do do 

Confirmed 6th do 

Bub pro tem do do 
Continued 2nd do 
(Seconded ) 
Confirmed Srd do 
Do 4th do 

Do 6th do 

17th March 
1897 

Do .. 
Do 

Do .. 

1st April 

lt>w7 

Do . . 

16th April 
1807 

Do .. 
Do . . 
18th April 
1807 

Do .. 

Do .. 

Do .. 
16th June 
1697 

Do .. 
Do .. 
Do .. 

\ Consequent on 
the deputation 
of Mr. W 0 
^Gilmore, Forest 
Ranger, 1st 
grade, on foreign 
| service. (Bocon- 
/ ded ) 

1 Consequent on 

I the retirement 
Vof Abdul All, 

1 Forest Ranger, 
J 6th grade. 

Consequent on 
the resignation 
>-of Raja Rao, 

1 Ranger, 4th 

1 grade. 

ConBequent on 
the death of 
■ All Mutaki, 

Ranger, 2nd 
. grade. 


8. — Burma Gazette. 


1st October , 1897. — No. 26. — Mr. C. M, Hodgson, Deputy Conser- 
vator of Forests, received charge of the Uireciion Division, Eastern Circle, 
from Mr. J. Nisbet, Officiating Conservator ot Forests, on the afternoon 
of the Ut instant. 

This cancels this office Notification No. 25, dated the 27th Septem- 
ber, 1897. 

2nd Ootob'er, 1897. — No. 19, — With reference to Revenue Depart- 
ment Notification No. 322 (Forests), dated the 2 1st September, 1897, 
Air, Q. Q. Corbett, Deputy Conservator of Forests, and Air. A. M. 
Burn* Murdoch, Deputy Conservator of Forests, respectively made over 
and received charge of the Prome Division on the forenoon of the 1st 
instant. 

2nd October, 1897.— No. 26 —With reference to Revenue Depart- 
ment Notification No. 323 (Forests), dated the 21st September, 1897 
Mr. 8. Carr, Deputy Conservator of Forests, made over, and Mr H. 
Jackson, Deputy Conservator of Forests, received charge of, the LoWer 
Chindwin Division on the afternoon of the 2'th September, 1897. 

7th October, 1897.— No. 828. — Mr. W A. Hearsey, Extra Assistant 
Conservator of Forests is transferred from Bhamo to the charge of the 
Kyauksd subdivision of the Mandalay forest division. 

7th October, 1897. — No. 339.— On being relieved by Mr Hearsey, 
Mr. 0. W. Doveton, Assistant conservator of Forests, is posted to the 
charge of the Gangaw subdivision of the Yaw forest Division, 
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7th October 1897. — No. 27. — With referenoe to Revenue Depart- 
ment Notification No. 324 (Forests) dated the 2Jst September, 1897, 
Mr. E. S. Carr, Deputy Conservator of Forests, reported his return tiom 
the three months and i5 days privilege leave granted him in Revenue 
Department Notification No 191 (Forests;, dated the 31st May, 1897, 
and resumed charge of the Bhamo division from Mr. W. A. Hearsay, 
Extra Assistant Conservator of Forests, on the forenoon of the 1st 
instant. 

8th October 1897 — No 346, — Mr. J. Messer, Deputy Conervator 
of Forests, has been permuted by Her Majesty s Secretary of State for 
India to leturn to duty within the period of his leave. 

14<A October 1897. — No. 853. — The privilege leave granted to Mr. 
J. W Ryan, Extra Assistant Conservator of Forests, in this department 
Notification No 260, dated the 30th July, 1897, is commuted to leave 
on medical certificate under Article 369 of the Service Regulations for 
three months and 26 days 

25th October 1897 — No. 363.— On his return from furlough Mr. 
J. Messer, Deputy Couservator of Forests, is posted to the charge of 
the Katha Forest division, 

9.— Assam Gazette. 

No. 364 —On being relieved by Mr. Messer, Mr. A. E, Rose, 
Assistant Conservator of Forests, is transferred to the Upper Chindwin 
Forest division. 

11 th Octobe* 1897.— No. 7409G.— The following is published— 

The undermentioned officers have been granted by Her Majesty’s 
Secretary of State for India an extension of leave, or permission to 
return to duty, as advised in list dated the 10th September 1897 ; 

Name Service. Appointment Period and nature of extension. 

Mr. A. M- Long ... Assistant Conserve- Six months on medical 
tor of Forests certificate, subject to con- 
firmation in India. 

21 st October 1897— No. 7941G — Mr. J. C. Carroll, Assistant 
Conservator of k orests, on special duty in the Office of the Conservator 
of Forests, Assam, is re- transferred to the Goalpara Forest Division* 

10 — Hyderabad Residency Gazette. 

7th October 1897.— No. 272.— The Resident is pleased to declare 
that at the Departmental Examination held at Amraoti on the lftth Sep- 
tember 1897 under section 72 of the Forest Department Code, the under- 
mentioned Forest Officers in the Hyderabad Assigned Districts have 
passed in the subjects specified against their names 

Mr. S. L. Kenny, Assistant J Forest LhW? 

Conservator of Forests, ( Hindustani (in colloquial only) by 
Hyderabad Assigned r mgher standard. 

Districts. ) 
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11 — Mysore Gazette. 

II th October 1897.— No. C. 55 —Ft.F. 129-95.— Mr. G. E. 
Ricketts, Assistant Conservator of Forests, is posted to the Mysore dis- 
trict for duty under tKe District Forest Officer till further orders. 

SOfA 0cfo5er 1897 — No. 3942 .— Ft F, 1-96 — Under Article 188 
of the Mysore Service Regulations, Mr. P. E. Benson, Sub- Assistant Con- 
servator of Forests, Shimoga Range, was granted privilege leave of 
absence for twenty-two days, with effect from the 23rd September, 1897. 



YHI— EXTRACTS FROM OFFICIAL GAZETTES. 


1, — Gazette of India. — JNtl. 

2. — Madras Gazette 

laf November, 1897. — Promotion — Ranger G W. Thompson to be 
Ranger, Fourth Giade, sub pro tern , from 1st November, 1897, vice 
J. Tapp on foreign service. 

APPOINTMENTS 

2nd November, 1897 — No. 495 — 


Name of officer 

Present 

grade 

Mr W W Bachelor 

Asst Con 
of Forests, 
2nd Grade, 

& acting in 

1 B t Grade. 

Mr H J A Porter 

Deputy Con 
servator of 
ForeatB, 
3rd Grade. 

Mr AW Lushington 

Deputy Con 
of Forests, 
3rd Grade, 

& acting in 
2nd Grade 

Mr. E. R Murray 

Deputy Con 
servator of 
Forests, 

3rd Grade 

Mr. H. B. Bryant 

Dy Con of 
Forests, 

4th Grade, 

& acting in 
3rd Grade 

Mr. PM Lushington 

, 

Dy Con 

servator of 
Forests, 

3rd Grade. 

Mr. H. B Bryant 

Dy Con 

servator of 
Forests, 

4th Grade, 
and acting 
in the 3rd 
Grade. 


Grade to 

Nature 

Remarks show 

which 

of pro 

ing cause of 

promoted, 

motion 

vacancy, Ao 

Dy 

Con- 

Acting 

During the ab- 

servator of 


sence of Mr S. 

Forests, 


Cox on privilege 

4th Grade 


leuve 

Dy 

Con 

Do 

During the ab- 

servator of 


sence of Mr. 

Forests, 


EDM Hooper 

1st Grade 


on leave, or until 


Dy Oun Do. 
servator of 
ForeatB, 

2nd Grade 
Dy. • Con- Do. 
servator of 
Foreata, 

3rd Grade 

Dy Con- 
aervator of Do. 

Foreata, 

2nd Grade. 


further orders. 
To take effect 
from the date 
of Mr. Porter’s 
*-eturn to dnty 
During the ab- 
sence of No 2 
on leave. 


Vice No. 4 To 
take effeot from 
the date of Mr. 
F M Lushing- 
ton’s return from 
privilege leave. 
During ahsenoe 
of Mr A W. 
Lushing ton on 
privilege leave. 
During absence 
of Mr E E. 
Murray on pri* 
vllege leave To 
take effect from 
date of Mr. 
Porter’s return 
from furlough. 
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2nd November 1897. — No. 496.— 


No. 

Name of officer, 

Present 

grade. 

Grade to 
which 
promoted. 

Nature 
of pro- 
motion. 

I 

Remarks show- 
ing cause of 
vacancy, Ac. 

1 

Mr. H. Tireman. .. 

Aait, Con- 

Asst. Con- 

Perma* 

'I 



servator of 

servator of 

nent. 




Forests, 

Forests, 





2nd Grade, 

1st Grade. 


Vice Mr, 



and Aoting 



F. C. L. 



Dy. Con 



Cowley- Rrown 



servator of 



y confirmed in 



Forests, 



I the 4th Grade 



4th Grade. 



1 of Deputy 

2 

Do. 

Asst. Con- 

Dy. Con- 

Acting 

1 Conservator. 



servator of 

servator of 





Forests, 

Forests 


I 



1st Grade. 

4th Grade. 


J 


POSTING. 


2nd November 1897. — No. 497. — 


No. 

Name of officer. 

Distrio t 

Nature of oharge 

Remarks. 



Mr. H F A Wood, 
Assistant Conserva- 
tor of Forests, First 
Grade, and Ag. 
Deputy Conservator 
of Forests, Fonrth 
Grade. 

North Aroot 

Aoting District 
Forest Officer 

During the « 
of Mr. C. 
McArthy on 
lege leave, or 
farther orders. 

bseDce 

D. 

privi- 

until 


5th November 1897. — Transfer — Ranger A. N. Hanumantha Row 
from the Cuddapah district to the Sonth A root district. 

8<A November 1897. — Appointment. — A. Vonkatauaryaniah, Head 
Clerk, District Forest office, Cuddapah, to be Forest Ranger, Sixth 
Grade, sub pro tern, in the same district from date of joining. 

12 th November 1897 . — Promotion ceaecd. — In consequence of the 
return of M Balaji Singh Ranger, Fifth Grade, from leave, the acting 
promotion of Swaminatha Iyer to Fifth Grade of Ranger ordered in 
service order No. 41 of 1897-98 ceased with effect from 18th October 
1897. 

13 th November 1897. — Privilege leave. — To C. Rajagopaul Naidu, 
Ranger, Sixth Grade, Cuddapah district, for fifteen days from 5th 
November 1897, under article 291 of the Civil Service Regulations. 
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22nd November 1897. — No. 554.— Mr. H. B. Bryant, District 
Forest Officer, Tinnevelly, is granted privilege leave for two months and 
eleven days, in continuation of the uhristmas Holidays, under article 291 
of the Civil Service Regulations. 

29fA November 1897 — No. 562, — Mr. H, A. Gasp, Acting Conser- 
vator of Forests, Southern Circle, is granted special leave on urgent 
private affairs for six months, with effect from or after the 20th Decem- 
ber 1897, under article 348 of the Civil Service Regulations. 


3. — Bombay Gazette. 

let November 1897, — No. 2258.— Messrs. G. P. Millett, Deputy 
Conservator of Forests Third Grade, and W. F. D. Fisher, acting 
Deputy Conservator of Forests, Fourth Grade, respectively delivered over 
and received charge of the Working Plans Divisional Forest Office, 
N. C., on the 30th October 1897, in the afternoon. 

2nd November 1 897. — No 4415, — Mr. S. Hornidge, A.M.I.C.E., 
and Mr. C. Greatheed, Deputy Conservators of Forests, respectively 
delivered over and received charge of the Divisional Forest Office, 
Ahmednagar, on the forenoon ol the 28th October 1897 

3 rd November 1897 — No. 4424. — Mr. W. F. D. Fisher, acting 
Deputy Conservator of Forests, delivered over and Mr. S. Hornidge, 
A.M.IO.E., Deputy Conservator of Forests, received charge of the 
Divisional Forest Office SholApur, on the afternoon of the 29th October 
1897. 

4*A November 1897. — No. 8029. — In supfersession of the order 
posting Mr, D. A Thomson to Surat (Government Notification No 7446, 
dated 11th October 1897), His Excellency the Governor in Council is 
pleased to appoint Mr. E. M. Hodgson to act as Divisional Forest 
Officer, Surat, and to direct that he be under the orders of the District 
Magistrate of Surat for Plague duty. 

5<A November 1897 — No. 2315. — Messrs. C. G. Dalia, extra Assis- 
tant Conservator of Forests, Third Grade, and E, M. Hodgson, Assistant 
Conservator of Forests, Second Grade, respectively delivered over and 
received charge of the Divisional Forest Office, Surat, on the 5th 
November 1897, in the afternoon. 

5<A Nwember 1897.— No. 4464. — Mr. G. S. Hinge, extra Assistant 
Conservator of Forests, delivered over and Mr. G, P Millett, Deputy 
Conservator of Forests, received charge of the Divisional Forest Office, 
Nnsik, on the forenoon of the 1st instant. 

Stk November 1897.— No. 8111. — His Excellency the Governor in 
Oounoil is pleased to appoint Mr. J. H. Clabby, on return to duty under 
the Bombay Government, to be under the Conservator of Forests South- 
ern Circle, and to direct that the lowest officer in each grade of Extra 
Assistant Conservator of Forests, below the first should revert with effect 
from the date of Mr. J. H. Clabby ’s taking charge under the Conservator 
of Forests, S C. 

9th November 1897. — No, 4525. — Mr. R, H. Madan, extra Deputy 
Conservator of Forests, delivered over and Mr. H. W. Keys, Deputy 
Conservator of Forests, received charge of the Divisional Forest Office, 
'Vfeet I^hAndesh, on the forenoon of the 4th instant, 
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10<A November 1897. — No 8182 —Mr. E, M. Hodgson, Assistant 
Conservator of Forests, Poona, passed on the 8th October 1897 the 
examination in the subjects prescribed in Rule VI of the Rules published 
in Government Notification No. 2, dated 3rd January 1694, for the 
examination of officers of the Forest Department. 

11 tk November 1897. — No. 5329. — Mr. Ganpat Jayawant Rege, 
extra Assistant Conservator and Pernonal Assistant to the Conservator 
of Forests, Southern Circle, is granted twonty days’ privilege leave with 
effect from 27th October 1897. 

18*A November 1897.— No. 8294 —Mr. V. D. P. Rebeiro, L.C.E , 
extra Assistant Conservator of Forests, Third Grade, and Divisional 
Forest Officer, BijApur, is allowed privilege leave of absence for two 
months. 

17*A November 1897. — No 5470. — Mr H A Nadkarni, extra 
Assistant Conservator, who was transferred from the Working Plans 
Division to the Southern Division of Kdnura, to do duty as Sub-Divi- 
sional Officer there, was relieved of hi* duties in the former division on 
the afternoon of the 8th November 1897 He reported himself for duty 
to the Divisional Forest Officer, Southern Division of K&nnra, on the 
forenoon of the 9tli idem. 

llth November 1897 — No. 5471. — Mr. H. A. Nadkarni, extra 
Assistant Conservator of Forests, Working Plans Division, has been 
posted to the Southern Division of Kanara to do duty as Sub-Divisionae 
Officer. 

18<A November 1897.— No 5484. — Mr. Ganpat Jayavant Regel 
extra Assistant Conservator of Forests, who was on twenty days’ privileg, 
leave from 27th October 1897, resumed charge of his duties as Personal 
Assistant to the Conservator of Forests, Southern Circle, on the after- 
noon of the 15th November 1897. 

4 . — Bengal Gazette. 

2nd November 1897. — No. 954T. R, — Under the provisions of sec- 
tion 67 (1) of the Indian Forest Act VII of 1878, as modified by Act 
V of 1890, His Honour the Lieutenant-Governor is pleased to invest the 
Divisional Forest Officer, Gorakhpur Forest Division, Oudh Circle, 
North-Western Provinces and Oudh, with powers to compound forest 
offences under the above named section 

13fA November 1897.— No. 1004T R.— Mr. W. F. Lloyd, Officiat- 
ing Deputy Conservator of Forests, in charge of the Direction Division, 
and Personal Assistant to the Conservator of Forests, is transferred to the 
charge of the Tista Division. 

Mr. F. Trafiford, Officiating Deputy Conservator of Forests, on being 
relieved of the charge of the Tista Division by Mr. Lloyd, is transferred 
to the charge of the Direction Divisou, and appointed to be Personal 
Assistant to the Conservator of Forests 

15iA November 1897. — No. 337 For.— Mr. T. H. Monteath, Assis- 
tant Conservator of Forests, attached to the Suudarbans Division, is 
transferred to the Darjeeling Division as an attached officer. 
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16*& November 1897.— No. 3388For.— Mr. E. P. Stebbinff, Assis- 
tant Conservator of Forests, is on return from the three months' privilege 
leave granted to him in Notification No. 2576 For,, dated 24th August 
1897, posted to the charge of the Chittagong Forest Division. 

Mr. A. H. Mee, Extra Assistant Conservator of Forests, on being 
relieved of the charge of the Chittagong Division by Mr Stebbing, will 
remain attached to that Division until furl her orders. 

22nd November 1897, — -No. 3474For, — The services of Mr. W. F. 
Perree'j Assistant Conservator of Forests, are placed at the disposal of the 
Government of India. 

Mr, J. W. A. Grieve. Assistant Conservator of Forests, attached to 
the Singhbhum Division, is posted to the charge of the Buxa Division. 

5. — N.-W. P. AMD OtJDU GrAZHTTR. 

\Sith November 1897. — No, _ !4 °! _ , The undermentioned officer 

1 1-622 13. 

has been granted by Her Majesty’s Secretary of State for India permis- 
sion to return to duty : — 


Name, 

Servioe. 

Appointment. 

Date on which permitted 
to return. 

Mr. J. S. Gamble 

Forest. 

Conservator of 

Within the period of 



Forests. 

leave. 


6. — Punjab Gazette, 


1st November 1897. —No. _ 5 I5 —Mr. E. M. Coventry, Officiat- 

A h So. 32 *\ 

iug Deputy Conservator ot Forests, on return from the privilege leave 
granted him in the Punjab Government Notificition No. 421, dated 21st 
August 1897, took over charge of the Montgomery Division on the 
afternoon of the 8 th October 1897, relieving Babu Lad ha Singh, Extra 
Assistant Conservator of Forests, who has been attached to the Rawal- 
pindi Forest Division on and from the same date 

Ut November 1897.— No. Erratum.— In Notification 

No. 512 .-dated 16th October 1897. substitute “5th July 1897 ” 

A. L. No. 80 

for “7th September 1897.” 

17 th .November 1897.— ^rratww.— In Notification 
No. — 55§— dated 22nd October 1897, in the column headed “with 

A, L* No. 81 ^ t 

effect from” read “9th October 1897,” opposite Mr. 0 M. McCrie’a 
name and “ 11th October 1897, opposite Mr. A. E. Lowrio’s name. 
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20/A November 1897.— No.— jii}— The following changes hare 
talceu place in the list of Forest Officers in the Associated Provinces, 
with effeot from the Oates specified against each 


Name. 

Present Grade. 

Grade to whioh 
promoted or 
reverted. 

With 

1 effeot 
from. 

Rem abxs. 

Mr. J. H. 

Officiating Deputy 

Deputy Conserva- 

3rd Novem- 

Consequent 

Lace 

Conservator. lit 

Grade. 

tor, 2nd Grade. 

ber 1897. 

on the return 
of Mr. F. 0. 

Mr. A. E. 

Officiating Deputy 

Deputy Conserva- 

Ditto. 

Lemarchand 

Lowrie ... 

Conservator, 2nd 
Grade. 

tor, 3rd Grade. 


from privi- 
lege leave. 

Mr. E. M. 
Coventry ... 

Officiating Deputy 
Conservator, 3rd 
Grade. 

Officiating Deputy 
Conservator, 4th 
Grade. 

Ditto. 

Mr. C. M. 
MoCrie ... 

Officiating Deputy 
Conservator, 4th 
Grade. 

Provisional Assis- 
tant Conservator, 
1st Grade. 

Ditto. 



23rd November 1897, — No. 015. — Leave . — Bhai Shdhu Singh, 
Extra Assistant Conservator of Forests, is granted two months and seven 
days’ privilege leave, under Article 291 of the Civil Service Regulations 
with effect from the forenoon of the 12th November 1897 

80/A November 1897. — No, ■ — _ _ — Mr. C. Somers Smith. 

A. L. No. 35 * 

Deputy Conservator of Forests, has been granted one year's furlough with 
effect from 25th January 1898, .or such subsequent date as he may avails 
himself of it 

7.— Central Provinces Gazette. 


28/A October 1897 — The following transfer of Rangers is 
ordered : — 

Mr. Parsons, Ranger, 2nd grade, sub pro tern ., and Working- 
Plans Inspector, from the Jnbbulpore Division to the charge of the 
Burhanpnr Range, Nimar Division. 

Mr. Nago Rao Banger, 3rd grade, from the Purhanpur Range, Nimar 
Division, to the charge of the Jnbbulpore and Sehora Range, 
Jnbbulpore Division. 

Mr. J. F. Anthony, Ranger 3rd Grade, from the Direction Division 
to the Jubbulpore Divisio.i as Working- Plans Inspector 
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3 rd November 1897. — No. 28. — The following changes have taken 
place in the list of Rangers in the Central Provinces with effect from the 
datea specified against each : — 


Present grade. Grade to which pro- With effect Bimabm , 
i moted. from 


Mr. Ganga 2nd grade .. Sub pro tern 1st 27th Aug. '97 
Pershad ... grade. 

,, Poona- Sab pro tem 2nd Confirmed 2nd grade Do. Do. 

■wamy ... Grade 

„ F a i z 3rd grade .. Sub pro tem 2nd Do. Do. 

Bakhsh .. Grade 

ii P. Shan- Sab pro tem 3rd Confirmed 3rd grade Do. Do. 
kernath .. grade. 

i, J. D. St. 4th grade .. Sub pro tem 3rd Do. Do. 

Joseph ... grade 

ii W. J. An- Sub pro tem 4th Confirmed 4th grade Do. Do. 
thony grade 

i, Venayakfitn grade ...Sub pro tem 4th Do. Do. 

Ch i m a j i grade 

Bhagwat. 

„ Ghaneh- Sab pro tem 5th Confirmed 5th grade Do. Do. 

yam Per- 

•bad 

i, D. G. etb grade ... Snb pro tem 5th r Do. Do. 

Viehwanath grade. 

Mr. Ganga Sub. pro tem. 1st Confirmed 1st grade 28th Ang. 97. 
Perehad .. grade. 

„ B. 1. Sha- 2nd grade. Sub. pro tem. let Do. do. 

ma Kao .. 

,, S. R. Sub. pro tem. 2nd Confirmed 2nd grade Do, do. 

Parsons grade. 

,i Amrit Lai 3 r d grade. Sub. pro tem. 2nd Do. do. 

Chatter jet grade. 

„ Cbhoga Snb. pro tem. 3rd Confirmed 3rd grade Do. do. 

Lai ... grade. j 

,i Bhagwant 4th grade. Sub pro tem. 3rd Do. do. 

Rao Deah grade. 

Pande. ... 

,, Dinkar Snb, pro tem. 4th Confirmed 4th grade Do. do, 

Vlebnu grade. I 


Con b e * 
qoent on 
the re* 
signatio n 
of Mr. A. 

T C. 

}• Howell, 

I Forest 
Ranger, 
let grade 
Sub pro 


Vlebnu 
Pranjpe ... 
., B. A. 
Rooke ... 


5th grade. Sub. pro tem. 4th Do. do. 

grade. 


Rooke ... grade. 

,i W. G. Sub. pro tem. 5th Confirmed 5th grade Do. do. 
Sleney ... grade. 

i, Shyam Do. Do. Do Do. Do. do. 


Consequ- 
ent on the 
appoint- 
ment of 
Mr. Norn- 
yon Par- 
shad. 

- Forest 
Ranger, 

1st grade, 

at -Extra- 
Assistant 
Conserva- 
tor, 4th 
grade. 


Consequent 
on the re- 
signation of 
Mr. O. a 
Gilmore, 
Forest Ran- 
ger, 5th 
grade. 
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3rd November 1897. — No 29, — With the sanction of the Chief 
Commissioner, the resignation tendered by Mr. Bhawani Dutt, Forest 
Ranger, 6th grade, attached to the Southern Cirele, is accepted with effect 
from the 1st July 1897. 

4 th November 1897. — No 4782. — Mr. A. M. F. Caccia, Deputy 
Conservator of Forests, has been granted, by Her Majesty’s Secretary of 
State for India, three months’ leave on medical certificate, in extension of 
the furlough on medical certificate granted him by Order No. 2250, 
dated the 29th April last. 

5th November 1897. — No. 30. — Mr. J. D. St Joseph, Forest 
Ranger, 3rd grade, sub. pro tern , at present attached to the Direction 
Office, is placed on special duty uud is attached to the Hoshangabad 
Division for work in the Bori Range. 

8th November i897. — No, 4828. — Mr. F. S. Barker, Deputy Con- 
servator of Forests, is granted three months’ leave in extention of the 
extraordinary leave granted him by Orders No. 1055, dated the 19th Feb- 
ruary last, and No 3656, dated the 6th August last 

152/* November 189 . — No. 4923. — Mr F Liunell, Assistant Con- 
servator of Forests, on special famine duty in the Jupbulpore District, is 
transferred in the same capacity to the Mandla District. 

Mr. Linnell assumed charge of his duties at Mandla, from Mr. 
Parmanand, Special Extra-Assistant Commissioner, on the afternoon of 
the 11th ultimo. 

182A November 1897.— No. 4971. —On return from the two months 
and 28 days' privilege leave granted him by Orders Nos 3452 anp 4392, 
dated respectively the 20th July and 1st October 1897, Mr. F O. 
Lemarchand, Deputy Conservator of Forests, resumed charge of the 
Chanda Forest Division, on the forenoon of the 3rd instant, from Mr. A. 
St- V. Beechey, Officiating Deputy Conservator ol Forests, who reverted 
to the charge of the Pranhita-Godavari Sub-Division 

24 th November 1897. — No. 5050. — Mr. F. S. Barker, Deputy Con- 
servator of Forests, has been permitted, by Her Majesty’s (Secretary of 
State for Tndia, to return to duty within the period of the leave granted 
him by the Orders noted below : — 

No. 1055, dated the 19th February 1897. 

No. 3656, dated the 6th August 1897. 

No. 4828, dated the 8th November 1897. 

25 th November 1897. — No. 5082. — Privilege leave for one month 
and two days, under Article 291 of the Civil Service Regulations, is grant- 
ed to Mr. M. Muttannah, Extra-Deputy Conservator of Forests, Nimar, 
with effect from the 1st December 1897, or the subsequent date on which 
he may a\ ail himself of it. 

25 th November 1897. — No 31. — Shyam Sundar Lai, Forest Ran- 
ger, 6th grade, in the Hoshangabad Forest Division, is granted fifteen 
days’ privilege leave, under Article 291 of the Civil Service Regulations, 
with effect from the 23rd October 1897. 

Departmental Order No. 21, dated the 7th October 1897, is hereby 
cancelled. 

8. — Burma Gazette. 

- 27$A October 1897.— No. 27. — With reference to Revenue Depart- 
ment Notification No. 339 (Forests), dated the 7th October 1697, 
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Mr. H, H, Forteath, Deputy Conservator of Forests made over, and Mr, 
C. W. Doveton, Assistant Conservator of Forests, received charge of the 
Gangaw subdivision, Yaw Forest Division on the forenoon of the 21st 
October 1897. 

29 th October 1897. — No. 3G9. — The following temporary altera- 
tions in rank are ordered in the Forest Department : 

(1) With effect from the 1 Oth September 1 fe 97* consequent on the 
return from leave of Mr. C M. Hodgson, Deputy Conservator 
of Forests : 

Mr. C. M. Hodgson Deputy Canservator, 4th grade, to officiate 
as Deputy Conservator, 3rd grade. 

(2) With effect from the 2t>th September 1897, consequent on the 
return from leave of Mr. H. Jackson, Deputy Conservator of 

Forests, 3rd grade : 

Mr. H. Jackson, Deputy Conservator, 3rd ‘grade, to officiate as 
Deputy Conservator, 2nd grade. 

Mr. M. Hill, Deputy Conservator, 3rd (officiating 2nd) grade, 
to revert to his substantive appointment. 

Mr. C. B. Smales, Assistant Conservator, 1st grade (officiating 
Deputy Conservator, 3rd grade), to officiate as Deputy 
Conservator, 4th grade. 

(3) With effect from the 1st October 1897, consequent on the return 
from privilege Dave of Mr, E k s. Carr, Deputy Conservator, 1st 
grade : — 

Mr. J Copeland, Deputy Conservator, 2nd (officiating 1st) grade, 
to revei t to his substantive appointment. 

Mr. H. Jackson, Deputy Conservator, 3rd (officiating 2nd) 
grade, to revert to hia substantive appointment. 

Mr. S, Carr, Deputy Conservator, 4th grade (substantive pro- 
visional) officiating Deputy Conservator, 3rd grade, to 
revert to hia substantive appointment. 

29th October 1897, — No. 371.— Mr. C. W. Allan, Extra Deputy 
Conservator of Forests, is transferred to the charge of the Bassein-My* 
aungmya Forest division ar.d will hold charge of the Henaada-Thongwa 
division in addition to his other duties as a temporary measure. 

29 th October 1897 — No. 372. — On return from leave Mr G. F. R. 
Blackwell, Deputy Conservator of Forests, is posted to the charge of the 
Heuzada-Thongwa Forest division. 

29th October 1897.— No. 373.— Mr. T. W, Forster, Extra Assist- 
ant Conservator of Forests, is transferred from Yam^thin to timber 
measurement duty in thePyinmana Forest division. 

1st November 1897.— No. 28. — Maung Shawe Le, Forest Rauger, 
Sid grade, in the Upper Chindwin division, is granted three months' 
leave on medical certificate, with effect from the 5th September 1897. „ 

5th November 1897 — No 885.— Mr. A. Weston, Deputy Conser- 
▼ator of Forests, has been granted by Her Majesty’s Secretary of State 
for India an extension of furlough for one month. 

11 ih November 1897 —No. 393. — Under the provisions of Article 
869 of the Civil Service Regulations, leave on medical certificate for four 
months is granted to Mr. W. J. Lane- Ryan, Extra Assistant Conservator 
Fpreets, with effect from the date on which he availed himself of it, • 
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11 /A November 1897. — No. 894. — On return from leave Mr. F. J. 
Branthwaite, Deputy Conservator of Forests, is posted to the charge of 
the Working Plans Division, Tenasserim Circle. 

12/A November 1897. — No 29. — Mr. G-. T Wraftor, Ranker, 2nd 
grade, on transfer to the Yaw division, made over charge of his duties in 
the Mairwe division on the afternoon of the 1st November 1897 and 
assumed charge of his duties in the Yaw division on the forenoon of the 
4th November 1897. 

15/A November 1897. — No. 400. — Mr. G. E, S. Cubitt, Assistant 
Conservator of Forests, is transferred from Prome to the Myittha Forest 
division. 

16/A November 1897. — No. 20. — Mr. W. J. Lane-Ryan, Extra 
Assistant Conservator of Forests, availed himself, on the afternoon of the 
81st O *tober 1897, of the four months’ leave on medical certificate granted 
him in Revenue Department Notification No. 893 (Forests), dated the 
11th November 897. 

16/A November 1897. — No 21 — Mr. F J. Branthwaite, Deputy 
Conservator of Forests, reported his arrival in Prome on return from the 
privilege leave granted him in Revenue Department Notification No. 238 
(Forests), dated the 9th July 1897, on the lorenoon of the 14th November 
1897. 

17/A November 1897 — No. 403 — Mr. Robert Scott Troup who has 
been appointed by Her Majesty’s Secretary of State for India to the Im- 
perial Forests Department as Assistant Conservator of Fore 6 ’ Is, 2nd grade, 
reported his arrival in Rangoon on the loth November 1897, before noon. 

Mr. Troup is posted to the headquarters of the Upper 4 Chindwin 
forest division. 

IV th November 1897 — No 404.— Mr. Stephen Filgate Leppoc 
Cappel, who has been appointed by Her Majesty’s Secretary of State for 
India to the Imperial Forest Department as Assistant Conservator of 
Forests, 2nd grade, reported nis arrival in Rangoon on the 15th Novem- 
ber 1897, before noon. 

Mr. Cappel is posted to the headquarters of the Mil forest division, 

17/A November. — No. 405, — Mr. Francis Hadden Todd, who has 
been appointed by Her Majesty’s Secretary of Stale for India to the Im- 
perial Forest Department as Assistant Conservator of Forests, 2nd grade, 
reported his arrival in Rangoon on the 15th November 1897, before 
noon, 

Mr. Todd is posted to the headquarters of the Yaw forest division. 

17/A November L 897. — No. 406. — Mr. Hugh Wesley Allen Watson, 
who has been appointed by Her Majesty’s Secretary of State for India to 
the Imperial Forest Department as Assistant Conservator of Forests, 2nd 
grade, reported his arrival in Rangoon on the 15th November 1897, 
before noon. 

Mr, Watson is posted to the headquarters of the Prome forest 
division. 

17/A November 1897. — No. 407. — Mr. John James Rorie, who has 
been appointed by Her Majesty’s Secretary of State for India to the Im- 
perial Forest Department as Assistant Conservator of Forests 2nd grade, 
reported his arrival in Rangoon on the 1 5th November 1897, before noon. 

Mr. Rorie is posted to the headquarters of tho Tharrawaddy forest 

division. 
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20 th November 1897 — No. 22. — With reference to Revenue De- 
partment Notification No 171 (Forests), dated the 1st November 1897, 
Mr. W. J. Lane-Ryau, Eum Assistant Conservator of Forests, and Mr. 
C, W. Allan, Extra Deputy Conservator of Forests, respectively made over 
and received charge of the Basseiu-Myaungmya division on the afternoon 
of the 81st October 1897 

20 th November 1897. — No 23, — With reference to Revenue Depart- 
Notification No. 372 (Forests), dated the 1st November 1897, Mr. C. W. 
went Allan, Extra Deputy Conservator of Forests, and Mr. G. F. R. Blacx 
well, Deputy Conservator of Forests, respectively made over and received 
charge of the Eleiuadu-Thongwa division on the forenoon of the 18th 
November 1897. 

22>ui November 1897 — No. 4tG.— On his return from privilege 
leave Mr. C Ingram, Extra Deputy Conservator of Forests, is posted to 
duty in the Shawegyin Forest division. 

23rd November 1897 —No. 418.— Mr. A. E. Ross, Assistant Con- 
servator of Forests, wa-> on duty at the headquarters of the Katha Forest 
division from the 7th to Lhe IGth November 1897. before noon. 

9.— Assam Gazette. — Nil. 

10 — Hyderabad Residency Gazette. 

8 th November 1897. — No, 300.— The following posting and trans- 
fers among Extra Assistant Conservators of Forests in Bearar are ordered 
by the Resident : — 

Mr. Mansukh Rai is posted to the Amraoti Forest Division on return 
from the privilege leave gi anted him in Residency Orders, Notification 
No. 207, dated the 28th July 1897. 

Mr. B. Bhukau is transferred from the Amraoti Division to the 
Buldana Division. 

Mr. W. G. J. Peake is attached to the Akola Division on being 
relieved of the Buldana Division by Mr. Bhukan, 

11— Mysore Gazette. 

6 th November 1897.— No. 4102— Ft. F. 93-95— The extraordin- 
ary leave without allowances granted to Mr. C, E. M- Russell, Deputy 
Conservator of Forests, Kadtir district, under Notifications Nos. 5741 — 
Ft. 380 and 5690— Ft. F. 93-95. dated respectively the 29th December 
1895, and the 23rd December, 1896, is hereby extended fora further 
period of one year. 
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PLANTING DP OF SHIFTING SANDS NEAR DRESDEN 
IN SAXONY. 


A considerable area situated within the Dresden . Forest Circle has Motion, 
since many years been leased by the Military Department with the 
object of providing parade-grounds for the Cavalry and Infantry Regi- 
ments stationed there. In 1867 it was decided to extend the parade- Area, 
grounds, for which purpose a further area of 100 hectares was included 
in the lease; and in order to obviate payment of compensation, the Mili- 
tary Department allowed the tree-stumps to be extracted, and the litter E*jo»ure of 
to be removed, from this area after the forest on it had been clear felled. 

The surface-configuration of this area is undulating, and the soil con- Colouration 
sists mostly of pure sand, containing here and there an admixture of clay «oii.' mur * " 
up to 18 or 19 per cent. Very soon after the complete exposure of the 
jsoil, the sandy surface began to grow unstable, and already in 1870 the shirtiu* sand, 
shifting sand, moved by the wind, covered not only the adjacent 
Cavalry parade-ground, but also blocked the more distant “ Konigs- 
briicker" Chausseo to such an extent as to interrupt all traffic on it. In 
the next few years the evil assumed such large proportions that it was Effoot* of w>u 
found absolutely necessary to reafforest the area With the least possible ' ” r 
delay. 

Operations were commenced in 1874 by covering the whole area 
with a network of wattled fencing. Strong stakes, 7 to 9 cm, in diameter, 
were driven into the ground 60 cm. apart, in rows 20 m. apart running Uj ttled f,no ' 
south to north, and interwoven with branohes of Scotch Pine, the wat- 
tled fencing thus formed being 80 cm. high. At right angles to these * 
lines of fencing similar fences were mad**, about 50 m. apart, and 60 
cm. high, Towards the west, where the general surface-elevation is 
higher and exposed mounds and ridges exist, the fences were placed 
closer together than on the more sheltered east side, so that the- average 
area of each rectangle enclosed by the fences was nbout 1 rood on the 
west, and about 2 roods on the east side, The shifting of the sand was 
thus greatly reduced, and restricted within the enclosures ; and already 
in 1875 it became possible to begin planting. In that year birch and piauti DV biroh 
alder were planted in rows along the fences (on the sheltered side), the * hd alder ’ 
planting holes beiug filled with good soil brought from a distance— 
and in the following year planting up of the interior of each reotangle 
was begun, with Scotch Pine plants 1 to l years old, which were put scotou 
out in squares with the aid of Buttlaris planting tool, 8,000 plants being Pme ’ 
used per hectare, and each plant supplied with a handful of good humus 



soil. The compost was prepared in autumn and left lying iu heaps 
during the winter, and conveyed to the site of the plantation just before 
the planting season in spring, 

Beraiti. The results are quite satisfactory in so far as the ground is now 

fully stocked, and the surface-soil completely consolidated, But owiug 
to the dryne'ss and poverty of the soil, the growth of the plants is 
in many places very miserable, many of the Scotch Pines being only 1 
metre high though already 15 to 18 years old, The average height 
• is, however, about 5 m., and for the most pint the plants have closed 
protection ovev head. The entire area has been most carefully protected; cattle 
have been strictly excluded, and grass cutting disallowed, and all un* 
authorised persons have been prohibited from walking across it. These 
precautions weie absolutely necessary to prevent disturbance of the 
unstable surface-soil, and to give the plants a chance of establishing 
themselves. 

coat of cultural The cost of the cultural operations was 4 V 10 ink. per hectare. The 
operations. wa ttled fencing was constructed by a local battalion of Pioneers, and 
therefore involved no diiect outlay; had the work been done by paid^ 
' Coat of fencing, labourers, the cost would have been about 0*20 mk, per running 

metre of fencing. 



